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THE POTASSIUM PERMEABILITY AND THE CAPACITY 
FOR POTASSIUM STORAGE OF NORMAL AND 
ATROPHIED MUSCLE, INVESTIGATED WITH 
THE RADIOACTIVE ISOTOPE K* * 


ERNST FISCHER, M.D. 
JOHN W. MOORE, Ph.D. 
HELEN V. SKOWLUND, M.S. 
KATHLEEN W. RYLAND 
and 
N. JANE COPENHAVER 


RICHMOND, VA. 


During denervation atrophy the potassium content of the true muscle 
that is, muscle volume corrected for relative increase of nonmuscular 


tissue increases at first shghtly' and then decreases to values distinctly 
lower than for the normal control muscle? It is generally recognized that 
the potassium concentration in normal muscle is about twenty-five times 
higher than in the plasma and that the muscle membrane is rather permeable 


for potassium.’ The various proposed mechanisms which might enable the 


muscle to take up potassium against such a concentration gradient have been 
discussed in detail by Dean.!. However, none of the proposed theortes have 
become generally accepted. One of the main difficulties arises from the 


contradictory facts that, on the one hand, one is forced to assume all mus 


cular potassium as ionized in order to account for the osmotic pressure, 


while, on the other hand, many experimental results indicate that some of 


the potassium in the musele is present in an indiffusible state’ There ts, as 


vet, no agreement about the ratio between diffusible and so-called bound 
potassium \pparently the values reported for this ratio depend on the 
method of separation, since there exists probably no true bound potassium, 
but some of the potassium is immotilized to a varying degree with no sharp 
separation into fractions. It is generally assumed that whenever a fraction 
of potassium is “bound” the latter is associated with the muscular protein, 


especially with the myosin? According to Neuschloss and Trelles,”* the 


bound fraction imereases after denervation 


The use of radioactive potassium (K™) should enable one, at least theoret 
ically, to measure the potassium permeability of the muscle separately from 


the potassium storage capacity and to analyze how far the changes in potas 
are due to altered permeability and 


sium content observed in atrophy 


* From the Department of Physiology, Medical College of Virguua 

* This project of the Baruch Center of Physical Medicine was performed partiy under contract between 
the ("hee of Naval Research and the Medical College of Virginia 

* Read at the Twenty Seventh Annual Seswon of the American Congress of Physical Medicine, Cin 


cimnat, Sept. 1949 
Fenn, Wo Loss of Potassium in Voluntary Centraction, Am 1937 
Fischer, Potasssum im Denervated, Treated and Nontreated Muscle, Arch. Phys. Med. S@:375 


194% 


Fenn, Electrolytes im Muscles, Physiol Rew. 16:456, 1936 
‘ Dean, R. Theores of Electrolyte Equilibrium im Muscle tiol, Symp. 3:351, 1941 
(a) Neusthioss, M., and Tretles, R. A Ueber die Bedeutung des K-lons tar den des 
Leber die Menge und Dindungseweme dex Kalums in quergestreitten Muskein 


juergestreiften Muskels 


unter normaien und pathologischen Hedingungen, Arch gee Physol, 2046 4, 1924 (hb) Ernest, 
an Moroez. F (ehbundenes Kalium Muskel, Enzymologia 8:127, 19406 fc) Stone, 1), and Shapiro, S 
Investigations of Free and Bound Potassium in Rat Brain and Muscle, Am J. Physol 860:141, 1948 
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Procedure and Methods 


ll experiments were 
rma! or had been submitted for various leneths of treme (up to 
Some of the denervated 
10 


performed on white rabbits The gastrocnemitis-soleus mus 


cles used were cither n 
twenty-four days) to aseptic nerve m OF tomy 
muscles had been treated daily by : 1 rical 
At various times before killing animals received intravenous or intraperitoneal 
injections of a tracer dose of K® (7 to 50 microcunes per kilogram ) Although we 
received the K® material from Oak Ridge National Laboratory with a specihe activity 
to 15 microcuries per kilogram at arrival tin he activity at the teme of in 
jection was much less, owing to the half-l ’4 hours for K® and the time 
potassium carbonate wder received into a standardized 


stimulation 


delay caused by changime 
neutral potassium chloride solution Sitce K® aterial is shipped only once weekly 
and we could handle one animal ; 1 time, the amoun if potassium to be injected 


with the desired activity, had to be “Wiuried betwe and 100 mé¢ The maximal 
tassium doses tolerated intraven at slow (three to fi¥e 4nimutes) was 
ut 7 me {f potassium r kilogram r approxu | r cent of the estimated 
tassium content of the serun Dheretore ctw time, the specthe activity 


solutions for injection remaimed higl " | intravenous route only 


to three days per shipment 
The potassium chloride lutions injected F sodium at all or only traces 
(fame photometer), less than 0.01 p t ium content Any radiation 
t ur stions due to Na*™ could han O13 per cent of the tota! 
activity, since the neutron cros tle is apparently thirteen times 
difference between the results 
traces of sodium were present 


as high for sodium as for potassiun 


with absolutely sodium-free solutions and those 


The animals were killed from hfteen minutes ixty hours after injection; blood 
was drawn immediately by heart puncture and arated by centrifuging In 
itl i solution, then hemolyzed with 


some experiments the red cells were washed w 
d water. radioactivity measured and pota im determined with a flame photo 
meter? 
trocnemti were removed and weighed, and uble samples of about 0,500 


Gm. each were cut into small pieces and placed in F ashing dishes After the 
setivity was measured, the samples were digested with a 0.6 ml concentrated mitric a id 
at room temperature for twenty urs Finally, their potassium content was deter 
mined after appropriate dilution (flame pl n In me of the experiments 
samp i the liver were treated im the 

The re of the gastrocnemn were cissors to a thick paste and then 
extracted under stirring with three times th mn fistilled water for thirty mun 
utes at room temperature After centritu ; anture was separated from the 
esidue Samples o latter were : iT iuscle samples, while the activity 
{ the decanture was measured and pot: Ti ned directly after dilution. Ex 
tractable potassium was cak ulated per cent « al potassium under the assumption, 
supported by preliminary experiments, that tl uli which represents 125 per cent 
f the weight of the original muscle) contains 625 per cent by volume of fluid com 
parable to the decanture 


From t radioactivity and the potassium ntent of residue and decanture, radio 


activity and potassium content per gram of original muscle can be calculated rhe 


value for muscles found with this indirect way checked, as a rule, within *5 per cent 

determined directly on muscle sample only in experiments with animals 
killed less than four hours after injection, much large differences occurred between 
direct and indirect determination of the activity bu i the potassium content. Since 


difference between the activity of the two direct samples was much larger (up to 20 
per cent) for experiments of short duration than for those of long duration (+ 5 
per cent), the larger differences in the former must be attributed probably to difference 


in circulation between various parts of the same muscle As will be seen from our 
results. circulation determines to a large extent the initial rate of exchange. In animals 
with both normal gastrocemi and short imjectto Th with the indirect method, nu 


difference larger than 7 per cent observed for thes unting rates, whereas occasional! 
' y 


iv (a ’ meecy, W The of Daily Electrical Stimulation of Normal and 
Denervated u t Content at some of the Physicockemical Properties of the 
Am (b) cher Skowlund, H. Ryland, K. W., and Copen 
haver, N. J Electrophoresis o Water reins of Normal and Atrophied Musches, Nontreated 
and Treated by Daily Electrical Stimulation published. { ootnotes 2 and %& 

‘ og and Price Liat No. 3, States Energy (Commission, July 1949 
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tw arriple the ame wed 20 per cent difference Dherefore, for 
fmal evaluation, we used the slues of the indirect method 
All samples were nted. if possible, alter drying on a hot plate with a Tracerlab 
(1M tube eondow tle than 20 meg er centimeter) and a Tracerlab Autoscaler 
As a rule, tor cach sample the time 1 4096 counts was measured at least twice. The 
intine ate i most of the ample wae fhiity t ne undred times above the rather 
steady backgr na (dy i the serum with tts low potassium content was the count 
ne rate howe ‘ fa ‘ “ s ten tomes the background 
For all Avid or gut he pecif setrvity was calculated as counts per milligram 


at the ft i impectiorn lhe excharwe f is the specific activity ot 


the organ or fluid expressed in per cent of the specific activity of the serum potassium 
Results 


Normal Musel The K® exchanges observed for normal muscles of 


animals in which the K® has been injected intravenously are given in chart 1 


\ithough some variation from one animal te another is apparent, a curve 
expressing the general re t n be easth drawn, Wath our method of ex 
hanwe caleulatuon, It er cent is reached after approximately five hours, 
ind then the exchanye still rises to a maximum of about 115 per cent, trom 
whieh at droy slowly te TOO per cent In contrast with this rather clear 
ut result. the K™@ exchanyes observed in muscles of animals with intra 
peritoneal mypections ¢chart 2) iry te a quite unusual extent, even for bio 
logical expermments Despite the large number of individual experiments, 
at curve drawn to express the average behavior would be rather arbitrary 
and meanimyless For reasons to be discussed later in detail, the assumption 
is suggested that in some bhits the muscles are blocked for a normal ex 
change by an unknows irving in its importance trom animal to 
immmal. in chart 2 a curve is drawn to demonstrate what can be regarded 


which reaches its maximum in about 


nsidered as an explanation tor the low 


" lar exchanyve in some i the anmmals was the possibility that in these 
imimals the absorption from the perttoneum was delaved or irregular. When 
the activity thre isma, expressed tn per cent of the myected activity, ts 


intravenous and chart 4 for intraperitoneal 
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MUSCLE 


injections), this explanation loses plausibility. If one disregards the values 


for very short times elapsed after intraperitoneal injection, the plasma of the 
animals injected by this route contains a higher per cent of the injected ac- 


tivity than the plasma of the intravenously injected animals. For rather short 


10 20 30 © 


Chart 2 K* exchange of normal muscle plotted agamet time tn hours 


Experiments with intraperitoneal injection 


times, the plasma of intraperitoneally injected animals shows small values, 
as one might expect from delaved absorption, but there are many short time 
experiments in which the plasma values are much higher than in experiments 
\s a whole, higher values of plasma activity are 


by the intravenous route 


Prawn 


4 se se te as 


activity of plasma x Ife 
plotted against 


Chart Relative plasma activity 
myected activity per Ke 


trme im howre Experiments with mtravenous 


reached by intraperitoneal than by intravenous injection. It is well known 


that injected potassium disappears at an astonishingly quick rate from the 
plasma," but our results show clearly that, whatever mechanism ts respon- 
sible for the quick removal of excess potassium, this process is much quicker 


13. Wilde, W. S The Distribution of Potassium in the Cat after Intravascular Injection, J. Biol 
Chem. 128:309, 1939. Footnotes and 7 
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that of the values for liver or red blood cells 
red cells and muscle (chart 5) 
3). it becomes obvious that the 


this variability is larger than 

If one compares the exchanges tor liver, 
with the activity level of the plasma (chart 
quicker an organ exchanges K“ the more overshooting of the 100 per cent 
exchange occurs. This is, as already suggested by Fenn® (for experiments 
with slow intravenous myection of radioactive potassium of low specific ac 
to the fact that the organs reach equilibrium with the 


tivity) apparently due 
hot cannot release K® as quickly 


K® of the plasma rather early after myection 


ie ve 
blood celle and normal muscle plotte 
ction 


( hart K® exchange of liver, re 
against time our Experments with imtrave mie 


is the plasma activity declines Phis apparent overshooting must be larger 
for those with slow exchange, since 


for organs with quick exchange thar 
at first quickly and then much 


the plasma activity declines exponentially 
more slowly (chart 3) 

Diffusible and “Bound” Potassium 
adopted method of calculation, 85.9 
per cent) of the total muscle potassium (on 


With the extraction method and the 


ron} per cent (standard deviation £2.3 
the average 4.27 mg. per gram 
diffusible, and only the remainder (14.1 


of muscle) was found to be freely 
per cent) could be regarded as more or less bound in normal muscle 
The mean specific activity of the residue of normal muscles was only 


85.5 = O4 per cent (st indard deviation $3 per cent) of the specific activity 


of the extract Phe potassium content was, on the average, 1.132 mg. per 
per milliliter tor the extract. The average 


gram for the residue and 1.035 mg 
extract was 1:2.2. The deviation of 


separation ratio between residue and 
this ratio from the original ratio of one 
fluid is due to the swelling of the muscle fragments during extraction, . From 
these figures for relative activity of residue and extract, for ther potassium 
ne can calculate that bout 5.1 
did not participate int 


part muscle to three parts extraction 


content and for their separation ratio, 
per cent of the total mus le potassium 
of normal muscle 

These mean values were derived trom all 
to the time elapsed after injection or to the route ob 
the data showed that neither ‘the time elapsed since in 
ation influences the “relative activity of the 


experiments without attention 
myecction Desaaled sta 


tistical analysis ot 
jection nor the route of admimistr 
residue.” 

Denervated Muscle 
animal in their K® exchange, a mue h more 


Since normal muscles vary so much from animal to 
erratic behavior could be expected 


tee 
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when denervated muscles are compared with their normal control muscles 
\ithough this true t certain extent, it ms relatively easy to explain some 
4 the variations. Chart 6 represents the K™ exchange of the denervated 


25 
OAYS 
‘ art ‘ ate nu expressed on per cent of the 


duration ef denet 


muscles, expressed in per cent of the exchange of their normal control mus 
cles, plotted against the time elapsed since denervation If one regards only 
the values for experiments lasting more than three hours, it ts obvious that 


the duration of the denervation does not affect the results. The K“ exchange 
for the denervated muscle can be both lower and higher than that of the 

mtrol muscle (as a rule, within *20 per cent) but the mean value calculated 
hows no statistically significant difference to that of normal muscle. In 
expermments in which the animal was killed early, the observed exchange 


which represents the mitial KY exchange, is distinctly diminished for muscle 
denervated for more than three davs. For more or less acutely denervated 
Mitiscies (uy to three days) the imttial exchanye ot the denervated muss le 
is, as a rule, distinctly higher than for the normal muscle 

Phe question arises immediately whether the final KY exchange of the 
denervated muscle, when expressed as per cent of the normal control muscle 
does not depend on the exchange reached by the latter, which, as shown 
re, is often less than expected because of the unknown “blocking process.” 
In chart 7 the K“™ exchange im the denervated muscles, again expressed as 


per cent of the exchange f the normal control mus« le, Is plotted against 


the exchange of the latter, measured as per cent of the expected “normal 
inblogked exchange” (curve in chart 2) \s a rule, the denervated muscle 
has a lngher exchange than the normal as long as the AK“ exchange of the 
itter us less than about 93 per cent of “expected unblocked exchange.” As 

is the normal muscle has about 10D per cent exchange or more, the 
tendency is rather obvious that the final exchange is lower for the denervated 
muscle than for the normal muscle Apparently the blocking process affects 
lenervated muscles less than normal ones, but of the muscle potassium ts 


not blocked denervation duminishes the final exchange value 
With our extraction method, no significant difference of diffusible po 
tassium, expressed as per ent t total potassium, between denervated and 


normal muscle could be detected lLlowever, the ratio formed by the relative 
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of the denervated muscle (spect activity of residue 
vetivity of the extract) to the relative 


ontrol muscle had the tendency to in 


from 0.29 on the first to the fourth day 
1 to 1.05 on the 


tivity of the residue 
per cent of the specie 


pressed as | 

ity of the residue of the normal 
ise with time since denervation 
denervation to 1.02 on the eighth to the tenth dav an 


Muses 


+> 


2s so oo » 125 
or Musee om Yo Encnanet 


denervated muscle xptesed in per cent of the 
plotted agamet the exchange of the 


Chart 7 K* exchange of 
unblocked exchange 


control muscle 


exchange of the norma 
cent f the expected 


the latter expressed in per 
(ace text) 


\ll the experiments have been lumped 
get relativels large series for 
activits 


fourteenth to the twenty-fourth day 
for this calculation into only three groups to 
Phe differences of the mean values for relative 
of the residue are significant on the 5 per cent level between the middle 

ip and the first of the last group, and the difference between the first 
s highly significant on the 1 per cent level Therefore 
wogressing denervation 


statists il analvses 


ind the last group 1 
eriments indicate the tendency that, with | 
which does not participate in K> 


these exp 
trophy, the small fraction of potassium 
we decreases somewhat 

Treated by Daily Electrical Stimulation When 
compared with nontreated denervated con 
and increased potas 


nervated Muscles 
treated denervated muscles were 

that treatment retarded atrophy 
i that distinct changes in the early 


Is. it was obvious 


um content, as reported previously,” ane 


Animals utth Both Gastrocnemu Denervated 


Mean Values for Two Groups of 
(one Treated Dai 


Kelative 
After Activity 
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Time 
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ay 25 “1 Wa 
51.3 1006 07 
respec 


16 days 2 days and 15.0 days 
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three groups is 
sonding Values 


jenervation for the 
m per cent 


treated muscle expressed 


At the 


rrought about by the treatment (table 1) 
rate is increased and then dis 


exchange rate were 
ibout three hours) the exchange 
but the same final exchange 1s reac hed 

is not influenced by the treatment but the de 
if statistically analyzed, ts significant 


art (up tw 
tinetivy diminished, 
extractable potassium 


crease in relative activity of the residue, 
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disregards the initial rise of K® exchange 


lation mecrease,"* treatment of the muscle 
dy decreased by denervation. The 


fraction, which does not exchange 


The changes in K® exchange during atrophy 


r than those observed during denerva 
xchange without a single exception 


h more pronounced than the in 


One Gastr nemin enotomied 


Relative 
Activety 
ot Resmdue 


tassium and for the potas 

are statistically without 
pertormed simultaneously witl 
in consequence, diminishes 
muscle proteins as seen after 
erformed concerning potassium 
nultaneous denervation dimin 
ilso decreases the raised Ke 
rved for extractable potassium 
statistically without significance 


frocme min fomied and 


micd * 


ive of normal muscle 
inal Hahn Was not 


aS Sugyested by Fenn.™ In 


ommented on the f: that Hevesy 


tane 


n the 5 per cent level lf ome 
te, which might be due t " 
‘ rever the denervaty 
Ifrop Due lenoton 
‘ ctor were re reg 
on atrophy increased K* 
bose of F 
a rease m final exchange (table 2 
ind with Normal Control Muscle 
ip 
vr 
eight Exchange iN 
4 
aS 2 144 5 996 1.02 
4 1103 1006 Om 
‘ 
tresponding values for the norma 
ractior t pa ipating in the K®™ 
if t 
\ report¢ ew here then 
prevents the te iniracts 
| wemht | ind the deteriorat nm «oft ert 
rt 
ntent and K exchange and revealed that 
i thy Ine tenotomy 
exchanye (table 2 The «: differenceg< . 
mi tor the re t act t residue are 
Tota Kt bxtract Activity 
bachange AK Residue 
ated are apressed ir oT ent of the rresponding 
Comment 
t esente er tor the A® exchay 
K* found by Heve 
4 r experiments the same K* bution hie 
ye One's if 100 per cent or 
i Ney mii a relatively small exchange 
‘ iped the previ investigators, since the 
ret at that time te t} 
t the use o nivy a tew 
Vanet 
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} H Effects of Percummous “teimulation on the Circulation 
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wnd Hahn's rabbits had much higher relative plasma activity (expressed in per cent 
of injected activity) than his own animals rhis is now best explained by 
“relative plasma activity” and final K® ex 
Although our experiments gave no 
the extent of blockage of the 
{ dietary factors 
Fenn and 


negative correlation between 
level of the muscles (chart 4) 
indication as to what conditions determine 
muscle for K®, there exists the possibility that genetic an 


ire responsible for the ditterent mean exchange values found by 


Hevesy, respectivels 

Pheoretically, many factors could produce such large differences in the 
K*® penetration. For human ervthrocyte in vitro, Levi" demonstrated that K* 
penetration 1s considerably reduc ed by the presence ot « vlcium 
logic concentrations. It ts of interest that even in K® experiments with mus 
cle fibers in vitro (tissue cultures of chick embrvo muscle), extremely high 
% In experiments with isolated frog skin, 
variation from skin to skin under 
rather sensitive to 


ions in physto 


triations of exchange rate occur 
the permeability tor Na®™ showed large 
conditions, and permeability ot each skin was 
Phat denervation of a muscle tends to 
necessarily a 


constant 
changes in the pH of the solution.’ 
decrease the potassium blockage ot the muscle does not mean 
upon potassium permeability 


direct nervous influence 
has been expressed that the potassium 


In recent years the viewport 
within the cell ts not im equiltbrium 
but that a “steady state” exists ” 


to transport potassium to replace that lost 
s slower loss, which results 


between diffusion force and a potassium 
Phe cell continually expends 


holding torce 
by outward dit 


energy order 
Che rather quick penetration by K® and it 
of the K® concentration so distinet tor liver and mus 
transport by energy expenditure 


fuspor 
in the “overshooting’ 
cle. does not speak in favor of a potassium 
on account of Na* experiments 
gestion of an actively maintained steady state 
brane model which would explain an exe hange of ions between two phases 
t different concentrations without consumption of chemical energy 

f the experiments the potassium 


Ursing,”” muscle, rejected Krogh’s sug 
and suggested a possible mem 


It should be recalled here that in some © 
content of the plasma was raised only 5 to 6 per cent by the intravenous 
f quick removal of excess 
results must be attributed to K* 


short duration, onl) 


injection. ‘Thus, any me hanism © potassium,” 


cannot have interfered seriously, and the 

The finding that, even in our experiments of 
otassium does not participate in the 
I immobihzation of potas 


sium ions inside the cells The existence of this small fraction of nonex 


change: » potassium has not been considered in our calculation of K™ ex 


\ 100 per cent exchange calculated for muscle potassium ts, 
It 1s regrettable that, owing to the large 


exe hange alone 
about 5 per cent of the total muscle | 
demonstrates the small importance ot 


> nve 
exchange, 


reality, a 105.3 per cent exchange 
variation from muscle to mus le, an exact curve Of ext hange rate could 


he established, which would permit, as originally planned, mathematical 
v<es of the relation between K* gradient and the rate ind direction ot 


transpert 
Note on the Permeallity Red puscles to Potassium Kel. Danske Videns 
23:10, 1945 
} Cohn, W ‘ vd ucs M The Effect of Temperature on 
vick Embryo Muscle, J sii, 1949 
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iol. skam. 87:1, 1949 Transport of 1s ows Cellular Membranes, Physiol Rev. 2:12 
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after approximately five hours, and then the exchange continues to rise to a 
maximum of about 115 per cent, dropping slowly to 100 per cent thereafter 
\fter intraperitoneal injection, the KA“ exchanges vary greatly from animal 
to animal, some few reaching 100 per cent in eighteen to twenty hours, but 
many have a much smaller exchange even after more than thirty hours, For 
reasons discussed in detail, it is assumed that there exists a blocking mech 


anism which yjirevents muscular K*® exchange to a varying extent \bout 
5 per cent of the total muscular potassium may not participate in a free K® 


exchange 


\cutely dqnervated muscles have an increased initial K® exchange rate, 
probably owing to increased circulation, while the initial exchange rate of 
muscle denervated for four days and more is decreased. The final exchange 
of denervated muse le depends on the extent of blockage of the K™ exchange 
for normal muscle. If the normal muscle has a low exchange, the denervated 
has a higher eXchange, since denervation apparently diminishes the blockage 
, if the normal muscle has a high K® exchange, the 
denervated muScle has a distinetly lower exchange. Since the total muscle 


mechanism. However 


potassium is also diminished, the results are interpreted as a decrease of the 
equilibrium level or of the steady state necessary for maintenance of the 
intramuscular potassiym concentration. Nonexchangeable potassium is de 
creased slightly by denervation 

Comparing denervated muscles treated daily by appropriate electrical 
stimulation with the nontreated control muscles revealed an initially increased 
K* exchange rate, probably due to increased circulation of the exercised mus 
cle. Later, after four hours, the exchange has dropped considerably undet 
the values for the control, although the final KY exchange is the same. The 
intramuscular potassium concentration is considerably increased, Treatment 
reverses the denervation decrease in the nonexchangeable potassium 

In tenotomied muscle the initial exchange is considerably increased, prob 
ably because of increased circulation. The final exchange is higher than 
in the normal control, despite the decreased muscular potassium concentra 
tion, which suggests increased membrane permealnlity, The changes ob 
served in muscle tenotomied for seven to nine days are more marked than 
those in muscle denervated for the same length of time. Simultaneous de 
neryvation, which prevents the development ot contracture, diminishes weight 
loss as well as the decrease in muscular potassium concentration and the 
elevation of the K® exchange 
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Clinical conditions in which vasospasm plavs a dominant role constitute 
a significant part of the practice of physical medicine Arteriosclerosis ob 
literans, causalgia, scleroderma, early Buerger’s disease and chronic nonspe 
cife indolent uleers are a few of the mmoner states that can be benefited 
pharm logy blockade if the svmpathetr nervoas svstem 

Because of the toxicit f Dibenamine! (N-[2-chlorethy] dibenzylamine 
chlonde) when administered parenterally it was suggested that this syvstemi 


toxicity might be circumvented if the drug were introduced into the skin by 


won transter 


Before any tral of the dd wa ttempted on human patients the ef 
fect of the blocking dt the demlated skins of albino rabbits was stud 
ied In addition to Dibenamine, studies were carried out on SY-28 (N 
{2-bromoethy |-N-ethyl l-napthalene -methvlamine hydrobromide) introduced 
| Loew and Micetrecl 

Thus preliminar stud rabbit mytinced us that it was safe to apply 
these drues bw ton transfer tf In the present study only pel 
sons with normal re tested 

Method 

atrent ha nt arn were selected for testing! 
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trode. The current density was maintained throughout at 0.33 milliamperes per square 
centimeter of active electrode 
lo measure the adrenergic blocking activity, epinephrine hydrochloride was in 
jected intradermally into all three treated sites and into an untreated skin area. De 
termination of suitable concentrations of epinephrine was made by testing 29 normal 
subjects with varying concentrations (of epmephrine) As a result of this preliminary 
study, it was decided to use three dilutions of epinephrine 1:375,000 as a concentration 
which produced good vasoconstriction in all the subjects tested; 1:1,500,000 as a thres 
hold concentration, which produced some moderate or faint vasoconstriction in all 
subjects tested, and 1:3,000,000 as the concentration to which 30 per cent of normal 
subjects showed some degree of vasoconstriction. Each patient was tested for his re- 
sponse to all three dilutions at cach test site 
Che order of concentration of epinephrine which was injected into the tested sites 
was alternated in the various subjects so that the most concentrated was injected proxi- 
mally in one subject and in the next the least concentrated was injected proximally 
With these dilutions vasoconstriction reached its maximum in about fifteen minutes 
and persisted well over thirty minutes after injection. The amount of vasoconstriction 
obtained was noted and recorded at fifteen and thirty minute intervals after injection 
Iwo diameters of the blanched skin were measured and the areas computed, These 
areas were then weighted for mtensity of vasoconstriction This was done by arbi- 
trarily recognizing four degrees of vasoconstriction and assigning an intensity number 
degree Thus. the amount of vasoconstriction was described as full (and 
therefore no blocking), faint (partial blocking), very faint (considerable blocking) 
and none (or complete blocking). The numbers 3, 2, 1 and 0, respectively, were assigned 
Phe area multiplied by the intensity factor vielded a weighted area of vasoconstriction 
fhe percentage of blocking was then easily obtained mathematically by comparing the 
treated sites with the control sites 
Experiments with SY-28 The amount of drug introduced into the skin 
depends upon the ampere hours and the electrochemical equivalent of the drug 
Since the amperes in this study and the electrochemical equivalent were 
constant, dosage could be considered to be directly proportional to the time 
of administration Accordingly, the duration of application was varied from 
two to eight minutes in an attempt to determine the minimal effective thera 
peutic dosage 
The first 20 subjects treated with SY-28 were tested with epinephrine 
one-half hour after the application was begun. These preliminary experi 
ments revealed two significant facts: first, that SY-28 is a potent adrenergic 
blocking agent, capable of blocking for at least one-half hour each of the 
concentrations of epinephrine, and, second, that it has sensitizing properties.® 
After the observation of the sensitizing properties of SY-28, it was of interest 
io determine whether the sensitization reaction interfered with the adren 
ergic blocking activity. Since the sensitization reaction in a treated skin 
site Was maximum at twenty-four hours following ion transfer it was at this 
time that adrenergic blocking activity would also have to be noted. Thus, 
im an additional series of 53 subjects, control data on adrenergic blocking 
activity were gathered twenty-four hours after ion transfer with SY-28 
\t the time of application of the agent a patch test was applied, usually 
over the scapular area. This was observed for two days and then discarded. 
Those who showed negative reactions were patch tested at weekly intervals 
for three weeks when possible and the results recorded. Those with positive 
reactions were, whenever possible, again subjected to the identical ion trans 
fer procedure as at first. The responses after sensitization were then com- 
pared with, those before sensitization 
In order to evaluate histamine blocking activity, 0.01 cc. of 1:100,000 his- 
tamine phosphate was administered intradermally into treated and control 
skin sites, and the resultant whealing and flare was evaluated in the same 
manner as described for the response to epinephrine. 
Osborne, S. L., and Holmquest, H. F Technic of and Its Physical and Physio 


logical Basis, Springfield, It Charles C Thomas, Publisher, 1944, p 
6. Rodriquez, A. A.; Last, J. H., and Rostenberg, Jr., A. Federation Proc. 6:329, 1949. 
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Dibenamine was applied for periods rang 
ing from twenty to thirty minutes. Patch tests were applied to 10 subjects 
as described for SY-28 


Erperiments with Dibenamine 


in exactly the same manner 


Results 
Experiments with SY-28 Cutaneous Epinephrine-Blocking Activity Thirty 
Minutes After lon Transter Blocking of 1:3,000,000 epinephrine injected 
intradermally was complete at the three minute dosage level in 6 subjects 
showed 100 per cent blocking of 1:1,500,000 epine 


rive out of subjects 
lwo subjects showed 100 per cent blocking 


phrine it the three minute level 
of epinephrine at the five minute dosage level 


tf all concentrations 


Tame i lon Transfer of SY-28, 


Mean Percentage Blocking 
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did not diffuse through the skin when applied without current in 


onecentrations to show anv blocking activity There was a0 evi 
drenergtic blow king activity in any of the control sites 
taneous Epinephrine Blocking \ctivity Lasting Twenty-Four Hours 


\fter lon Transfer In 53 patients sul jected to periods of application of the 


ion transfer procedure varving from two to eight minutes in duration and 
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Sensitization to SY-28: Fifty-eight subjects were tested for sensitization, 
Twelve of these were lost from observation. Of the remaining 46 subjects, 


12, or 26 per cent, showed an eczematous sensitization. This figure may be 


low, for half of these subjects could be followed only one or two weeks. 
Effect of Sensitization on the Pharmacologic Activity of SY-28: Seven 
of the sensitized patients resubjected to thes same ton transfer procedure as 
at first demonstrated clearly that the participation of SY-28 in the sensitiza 
tion reaction did not interfere with its ability to block epinephrine (table 2), 


Paue 2 Effect of the Sensitization Reaction on the Adrenergic Blockin 
g 
Activity of SY-28 


Mean Percentage Blocking 
Concentration No. of Dosage Kefore After 
of Epinephrine Subjects Time, Minutes Sensitization Sensitization 


9) 

loo 

1:375,000 100 
9§ 100 

100 


100 

j 100 

11,500,000 100 
5 100 

100 


100 
100 
1:3,000,000 100 
100 


On the contrary, some patients showed some increase or apparent enhance 
ment of the adrenergic blocking action of SY-28 (fig. 2). Furthermore, ot 


4 
4 


DOSAGE TIME (MINUTES) 


Effect of the sensitization a on the adrenergic blocking activity of 
© patients tested with histamine before and after sensitization, none exhibited 
any impairment of the histamine-blocking action of the drug. 

Cutaneous Histamine-Blocking Action Twenty-Four Hours After lon 
Transfer: The average percentage twenty-four hour blocking of the wheal 
effect of 1 :100,000 histamine, administered iontradermally, was found to be 83 
per cent at the five minute dosage level and 54 per cent at the four minute 
level. Again, wide variability in individual response was found (table 3), 
but the antihistaminic activity of SY-28 when administered by ion transfer 
was clearly exhibited. 

Experiments with Dibenamine Duration of Cutaneous Epinephrine 
Blocking: A total of 40 subjects were treated for twenty to thirty minutes 
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\ntihistaminic activity was also 
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Dr. Irvin F. Hummon (Chicago): It is 
interesting to mote the gradual change in 
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administration of drugs by ion transfer 
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Further studies 
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\nother mteresting point was the fact 
action of SY-28 was very long, 
lasting for twenty-four hours or more 
This 1s not usual with medicaments given 
by ion transfer of the drugs that 
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form of neutralizing mate 
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particular drugs 
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THE THIMBLE ELECTRODE * 
A Device for the Rapid Localization of Motor Points 
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ite his detatled des niption of motor pomts 


oe halved external electrical stimulation has been used for the purpose of ac 
ting ft lem ¢ k showed that these selected external pomts 
ire either eur ine ite entrance f the various motor nerves inte 
the iscle or at some rapidly palpated proximal anatomic structure 
In the t the rocedure of motor pomt stimulation has consisted in 
exploration with a metal electrode, or, in the case of the phrenic motor potnt, 
hwital palpation followed by removal of the palpating finger and substitution 


It is possible to produce msistently effective artificial respiration by 


means of the intermittent electrical stimulation over the motor pomt of the 


hrenic nerve emuse leit mm any successtul method of resuscitation 

that at lel mutiating respiration prompt considerable at 

tention w given to developing a technic which would achieve most rapid 
thzation of the phrente motor pommt. The application of this technic to the 


subject of this communt 


It was found that tf, instead of attempting to locate the motor point with 
the tive per r type electrode, the stimulating electrode was 
worn as a thimble direct! nthe ti i the palpating finger, much more rapid 
w tai \ | were intermediate steps eliminated, but 
thre lelica re ired tor finding the motor pomt was more readily achieved 
when the electrode became tof the sensitive exploring finger. It was 
Casier tot inta ntact with the motor 

| show hye e electrode It nsists of vinviite constructed 

the fors f ny Hlexrble thimble to tit the index finger fairly snugly 
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phrenic motor point rapidly and to initiate effective respiration. The short 


est “explore” time was two seconds. the longest forty-five seconds (ten sec 
onds on second attempt). The average explore time was 7.3 seconds. In 


87 per cent the motor point was stimulated in ten seconds or less 


electrode he cloth ered metal ty The 
sated from the clectre ng “beet of vinytt 


Summary 
Phe consistency and rapidity of motor point localization was found to 
be greatly improved by a new device, which provides for the incorporation 
of a stimulating electrode in a flexible plasty thimble worn on the index 
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THE SWANNANOA PLAN FOR THE REHABILITATION 
OF TUBERCULOUS VETERANS * 


B. B. BAGBY, JR... M.D 


Chief, Physical Medicine Rehabilitation, Veterans Administration Hospital 


OTEEN. N. ¢ 


vhich there is as vet no exact yardstick 


: which to measure the extent of the resulting disabilities. Tuberculosis 1s 
re the more it rfant example The factors involved are so numerous 
: und ersified that n ngle test can furnish adequate and valid criteria by 
: the degree of dis ul ndividual patient can be determined Many 
ittemmpts have been made im the yst to evaluate the disabihty resulting trom 
tuberculosis by various tes (ine of the most widely used is the walking test 

which outlined in Diagnostic Standards published by the National Tuberculosis 

\ strom: im that, m order each the chnteal status of “arrested,” a patient 

mu ha engaged ne exercise or tts equivalent one hour 

twice a dav for the last t months or to cischarge This walking test, while 

it i vardstick of me rere is certainly not accurate. The terrain, walking 

clit und clima malities ill | affect the amount of physical demands 

n! mat tash ‘ nly not mn helping patients to 

ssure the nd lual eal for it is obvious that certain pa 

r ‘ we in le t valking after discharge than was required of 

the luring the ast few spitalizatu while others may require 


ore realistic test than simple 


ilking exer \ ! s and organizations have set forth to 

st pl il capacity « il tolerance for exercise required in the normal 
neg f tuberculous patrer robal the largest and most comprehensive 

Wa tart \drnumstration in the early part of 1947 

hat is now ft ot the Oteen Veterans Administration 

Hospital at Oteen. cop siderably larger than the plans othet 


» matter of trial and error 


Phe object of this testing reyra vas to attempt more nearly to approxi 

ite the normal living day in the hospital of a patient with tuberculosis to what 
may be planned after dischars n other words, we plan to fit our program in 
the hospital to the patient vl | needs upon discharge——not to try to fit the 
tient to the prograr nan effort t o this a number of different diversified 
tivitie were set up These included photography, carpentry, wood work, 
ti light metal. lhieht jewelry repair, radio and electrical repair 
raphe arts, watch repa and other similar fields, as well as a full range of 


The patients a | tes the enter at the time that their disease 1s 


classified as quiescent bv Na | reul s Diagnostn Standards. However, 


they must have no evidences f tation nd their sputum must have been 


months prior to admission 
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They should be physically able to engage in certain rehabilitation activities and, 
of course, should have a desire to be benefited by our program 

As originally planned, the patients were supposed to have stayed in the 
hospital for a period of four months. This was to allow a gradual increase of 
the periods of activity in the rehabilitation program up to six hours a day, This 
plan has been in effect now for approximately two and one-half years, and more 
than 900 patients have been treated at this center. Originally, no effort was to be 
made to force the patient to participate in the treatment program. However, we 
have found that for a patient simply to do nothing was neither testing his capacity 
nor benefiting him for his pasthospitalization activity. Therefore, it is now the 
policy of this rehabilitation center that cach patient admitted will participate im 
a specific program of rehabilitation activities, just as much as he does im any 
other form of tuberculosis therapy — such as pneumothorax, bed rest and others 

It is surprising, indeed, that we have had extremely few patients who ob 
jected to this activity. In the past two and one-half years that we have had the 
center, approximately 87 per cent of the patients who entered the program have 
completed it and stayed until their disease has reached the status of “full arrest e 
The A. W. O. L. and disciplinary discharge rate has been low: 2.5 and 3.5 per 
cent respectively. There were no discharges against medical advice; however, an 
additional 7 per cent of the patients left voluntarily under the provisions of the 
Veterans Administration Technical Bulletin 1OA-132, which states that a pa 
tient who has reached a quiescent status of his tuberculosis may, if his home 
conditions are suitable, request and be granted discharge to his own care 

It is interesting to note that the patients in the center have all cooperated 
fully in attempting to follow the program. They all apparently realize that we 
are attempting to bring about a reduction in reactivation of the disease and sub 
sequent readmission to a tuberculosis hospital, This is, of course, the basic objec 
tive of any tuberculosis rehabilitation program 

In a study of 104 consecutive patients discharged from the rehabilitation 
center for the period of May 1, through Sept. 30, 1947, which T have previously 
discussed? it was found that we had a ratio of minimal, moderately advanced 
and far advanced disease of 1:2:1. Ninety patients stayed in the hospital until 
a diagnosis of arrested disease was made, whereas 14 left early 

A follow-up was made in 1949 in which all of the 104 discharged patients 
were contacted. At the time of the follow-up study, all the patients had been 
discharged at least eighteen months and some over two years. The following 
interesting information was obtained: One patient died from illness other than 
tuberculosis ; 1 patient was killed in an automobile aceident; 2 patients developed 
extrapulmonary tuberculous lesions which they had not previously had, and 20 


patients suffered reactivation of a pulmonary tuberculosis lesion. Of these 20 
patients, 2 had never had any previous parenchymal pulmonary lesions—just a 
simple pleurisy. Two of these, both Negroes, are reported to have subsequently 
died of pulmonary tuberculosis 

Comparing the 20 who broke down with the group which remained well, 
the following facts were disclosed: Sixty-five per cent of the total group re 
ceived collapse therapy. The same percentage of those whose disease became re 


activated had received collapse therapy. Significant also was the fact that the 
total number of white patients outnumbered the Negro 2 to 1, but of the pa 
tients who broke down only 11 were white whereas 9 were Negro. The average 
stay in the center for the total group was 111.5 days The average stay in the 
center of those who broke down was 89 days. One of these patients stayed 224 
days. If he were eliminated, the average stay of the other 19 was less than 80 
days 


2 Ragby, B. B., Ir Rehabilitation of the Tuberculous Veteran, Nat Tuberc. A., 1948 


‘ 


MEDICINI 


unced and far advanced was the same 
up that broke down 


full time 


atients left before they completed ther 
Comparing these two groups we found 
left early have already broken down whereas of 


cent have had reactivation. Also, only 28.5 per 


w and well, In striking contrast, 05.6 per 


und still well. There were only 19 pa 
the 104 who ; 1 tn t working. (©)f these, 6, of 31.5 per cent, 
was completed Four others of the 19 
1 since harg re not 


center betore 
working at the time of the follow up 


It met vident t 
hited probably by 
some of the pat d ot need quit ) w a time in the center as they were 


influences have made our program 


some of these patients could have bene 


rehabilitation It is also probably true that 


ed making individualization of each 
center a ital one 
tandardize the procedure but that 


program for his comple te re 


During the oO which) the 


) 


Rehabilitation ( enter, 
istration Hospital, Oteen, N. ¢ _ has 


ave become evident 
nt i that most patients will recognize the benetits 


n the hospital to recetve the full benefit: of 


hefore treatment is completed have 


wese patients who attain an “arrest” of 


incidence of reactivation than the white 
patients lence ts not entirely clear and demands 
further uve 


Fourth ly larwe number ot ] ents who have completed the pro 
vere sinful employment almost immediately 


working, with a low rate of reactivation 


- 
4s? PS OF VHYSICAL vty 
of minimal, | oderately adi 
; w the total group as it was tort 
\t the of d harye, 14 
progra Ninety stayed ther 
wat wr cl vw he 
the full term group only 15.7 pet 
cent of the 
cent of t 
: tients of 
left the 
have wo 
stud 
required to stay hese amiable ta 
ess 
3 here me of gre at interes ith have me ita 
5 patient and each patient's progran ind care 
] Xperience has show! that we cannot 
eovery and to assure him that he will stay well 
Summary 
The tirst most importa 
of such a program and will say 
! treatment 
second. those few patients who do cave Se 
; yrat 
fter discharge and were able to continue 
i ge a 
‘ later issue of the Agcuives 
x 
2 
re 


THE EFFECT OF MICROWAVES ON BONE AND BONE 
MARROW AND ON ADJACENT TISSUES * 


JOSEPH P. ENGEL, M.D. 
Fellow in Physical Medicine, Mayo Foundation 
J. F. HERRICK, Ph.D. 

Division of Experimental Medicine, Mayo Foundation 
KHALIL G. WAKIM, M.D., Ph.D. 
Section on Physiology, Mayo Foundation 

JOHN H. GRINDLAY, M.D. 
Division of Experimental Medicine, Mayo Foundation 
and 
FRANK H. KRUSEN, M.D. 
Section on Physical Medicine, Mayo Clinic 


ROCHESTER, MINN. 


When radar became available for peacetime application, studies of its 
possibilities in the field of medicine along some of the lines used previously 
for high frequency currents of longer wavelengths were started. It has been 
demonstrated’ that microwave diathermy causes an increase in tissue tem 
perature and an increase in the blood flow2 When compared with short 
wave diathermy in studies on animals,’ the differences between the tempera 
tures produced in deep tissues by the microtherm director “A” and those 
produced by some short wave generators were not significant. It has also 
been reported’ that microwaves, being a potent therapeutic agent, may be 
dangerous because of their greater penetration 

Since some of the effects of conventional and short wave diathermy on 
bone have been reported,’ it was considered appropriate to investigate the 
effects of microwaves on bone and bone marrow, The purpose of this study 
was to determine the temperature relationships produced between bone and 
soft tissue following microwave diathermy 


Review of Literature 
Weinberg and Ward™ in 1934 recorded temperatures in the leg of anes 


* Read at the Twenty Seventh Annual Session of the Amerwan Congress of Physical Medicine, Cincin 
nati, Sept. 7, 1949. 

* Abridgment of thems submitted by Doctor Engel to the Faculty of the Graduate School of the Um 
versity of Minnesota in partial fulfilment of the requirements for the degree of Master of Scsence im 
Physical Medicme 
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thetized dogs by means of thermometers inserted into the bone and into the 


: it tissus They raised the temperature of ne to 102 F. with conventional 
diathermy without miyury t oft tissue When the temperature of bone was 
raised to 106 I there was burning f the tt tissues They noted that re 
pair of injured bone was augmented whet laily diathermy at predetermined 
safe doses was used The authors attributed the increased rate of repair of 
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uired growth were present only when immediate surface effects of varying 
degrees, from severe damage to moderate swelling, were also noted 
The manufacturers’ of the Ravtheon microtherm found in their studies 


rseflesh and bone that the temperature of bone could be increased 


of 2450 megacveles was used but not to as high levels 


of flesh Thev postulated that the exceedingly low dielectric constant 
bone marrow prevents absorption of any measurable amount of 
the result that little or no increase in temperature is obtained 


Methods 


A Raytheon micré oo used as the source of energy Oscillations at a fre 
quency of 2,450 megacycles per second, corresponding to a wavelength of 12.2 cm., were 
transpo 1 from the generator to the director by means of a coaxial cable The micro- 
waves remitted from the director were applied to the animal The hemispherical 
director produces a circular surface-heating pattern with a maximal zone of heating 
approximately ne-third of an inch (O8 cm) within the outer circumference of the 
director when the director is at a distance of 2 inches (5.1 em.) from the skin. The 
rectangular director produces an elliptic surface-heating pattern with a maximal con 
centration of heat in the center The distance from the director to the shaven skin 
of the ni was maintained at 2 inches throughout this study The output of the 
generator was adjusted for each dir rehand to produce approximately equal 
heating in isolated horseflesh when the f was 2 inches from the flesh 

Temperatures were measured by n thermistors and needle thermocouples 

nstantan). The thermistor hermally sensitive resistor with a negative 
temperature coefficient. Thermist t 1 the tissues during exposure to micro 
waves, and the temperatures were | \ i minutes Since temperatures 
d by this method cannot he eeu ¢ microwaves are present, 
necessary to turn the plate current ever time temperatures were recorded 
interval of fifteen seconds was permitted to elapse after the plate current was turned 
rder to insure accurate bb \ of temperatures Temperatures were 

rded with thermocouples 1 re and sure of the tissues to microwaves 
thermocouples were removed « pletely from the electromagnetic field during 
crowa Wher » methods were compared simultancously, there 

significant difference in the temperatures Thermocouples were employed for 
urement soft tissue temperatures in trained dogs. Calibration of both ther 

! thermocouples with a Burean of Standards thermometer was accurate to 


deg ( All temperatures were measured within the area of maximal 


wo groups of large dogs é e of group 1 were anesthetized with 
barbital sodium and wren trained 

upper third « } Was f its accessibility Through 

! below the tibial tuberosity 

the tibial cortex to a depth 

R inch (06 t cm am yne » was directed into the marrow 

cavit One thermistor was placed { * and the soft tissues were then 

sutured Additional thermistors were ! » the adjacent muscle at a depth 

f 14 cm. and into subcutancous ti y {15 gauge needles through sep 

rat ctu The needles were t withdrs long the insulated lead wires con 


a 
tained i polythene tubing 
Vhen trained animals were used, thermuist were placed into the bone cortex 
1 marr ~ with the dow under ether anesthesa and with aseptic precautions The 
were channeled upward subcutaneously and exteriorized through a stab 

iteral , i the thigl The exposed leads were protected by dress 

is splinted to prevent injury to the thermistors when obser 
temperatures were not in ress t‘etore every et of determinations 
examination of the lee was conducted daily to verify the location of 
rs and thus insure correct placement of the director for maximal irradiation. 
to observe temperatures in subcutaneously located bone, microwaves were 

he medial aspect of th ¢; and in o observe the temperatures in 


ed bone sieral aspect the leg was exposed to microwaves 


Kaytheon Microtherm Acceptab A. M. A. 13) 

Decker, J. A Green, amt Peareon, G I Properties and Uses of Thermistors iermatiy 
Sensitive Resistors, Electrical Engineering (Nov.) 194 
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4” at a distance of 2 inches from the skin was used in the initial studies: 
which wa vced parallel to the limb at a distance of 2 inches, was used 
tuche The tout of the generator was 65 watts (75 milliampere cur- 
tor “A” and 32.5 watt 45 milliampere current) for director “C.” The 

ex posure ‘ | from five to thirty minutes 

der to determine the influence of underlying bone on muscle temperature 

xp ‘ { th steral aspect of the hind leg to microwaves, comparisor 
res in the tibia anter and the wastrocnemius at a depth of 14 cm 

trained dog femperatures were determined by means of thermo 


| erat 
‘ 
the hel 
\ 
‘ 
t 


n the determinatwr f the diclectric constant of dog muscle with a micro 
trometer? an impedance stching transformer was developed. This device 
squarely beneath the microwave director im 


Observations 


Heating Fffects on Subcutaneously Located Bone The average initial 
emperatures in 5 anesthetized dogs, based on 14 observations, were 36.5 ¢ 
im thee iheutaneous ti e 367 C. in the tibial cortex, 37.9 C. in the tibial 
marrow and 3604 C. in the gastrocnemius muscle. The average rectal tem 
j erature was 38.2 ¢ Phirty minutes of exposure at 65 watts produc ed an 
: werawe temperature rise of 4.1 degrees (C.) in the subcutaneous tissue, 5.0 
; evrees in the tibial cortex, 3.4 degrees in the tibial marrow and 4.3 dgrees 
f C. in the gastrocnemius muscle lhe average rise in the temperature of the 
t ex heneath the tibia was 2.1 dewrees; the average rise in rectal tem 
perature O2 deyvrees (hes and 2) 
Heating Effects on Submuscularly Located Bone The average initial 
; temperature in 13 observations on 4 dogs was 30.8% C. in the subcutaneous 
‘ : tissue 1790 in the overlving tibialis anterior muscle, 37.6 C. in the tibial 
wtex and 382 C. in the tibial marrow. The average rectal temperature was 
; yO ¢ lhirty minutes of exposure of the lateral aspect of the leg at 65 
d i watt roduced average temperature increments of 4.3 degrees (C.) in the 
: 1 theutaneous tissues. 4.6 degrees in the tibialis antertor muscle, 3.8 degrees 
‘ » the tibial cortex and 3.0 degrees in the thal marrow The average in 
: rease of rectal temperature was 0.3 degrees (figs. 3 and 4) 
; W he the rectangular director was used, it was possible to produce 
hioher temperatures in the subcutaneously lo ated bone without excessivels 


. director concentrates the energy im 


with this director being em 
rallel to the leg for twenty minutes at a distance of 2 inches from 


nd with venerator output of 32.5 watts, the temperature rises 


deyrees (4 in the tibial cortex, 4.0 degrees in the tibial marrow, 


enemius muscle and 4.0 degrees in the sub 


the trained dogs were emploved, average 


res were about | degree lower than in anesthetized dogs 


i Impedance Matchu Several preliminary studies on anesthe 
revealed that when an impedance-matching transformer was placed 
irradiation hiwher tissue temperatures were produced than with 

‘ lone bor mparison of temperatures in trained dogs, 1t was 
to decrease the power output to 37.5 watts (director “A") and*to 
e exposure time to ten minutes to offset decrease in tissue tem 
which ce s when the blood thow increases atter microwave dia 
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t 2 Temperatures produced im the medial aspect of the hound leg of 
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Fig Traneverse section of the hind leg of the dog 1.5 cm. below the 
tinal tuberosity showing the position of each thermistor when temperatures 
indicate the direction of irradiation on the lateral 
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When the transformer was used, the cutaneous temperatures were 3.0 degrees 
over the tibia and 4.6 degrees over the gastrocnemius muscle. In 1 trained 
as used for a period of seven minutes, 


dog, when a power output of 65 watts w 
there was very slight blistering of the skin, which disappeared after forty- 
eight hours. The temperature of the muscle was 44 C. 

F fect of Bone on the Temperature of O% erlying Muscle Comparison of 
temperatures at a depth of 1.4 cm. in the anterior tibtalis and the gastrocne 


GHB Subcutaneoas tissue GB Sone cortex 


Overiying muscle C_) Bone marrow 


Microwave generator output - 50 ma Microwave generator output - 50 ma 


Durector “A Divector A 
Spacing-2 in. from director to skin | Spacing-< in from duvector to Mun | 
Duration of exposure-10 min Duration of exposure ~ 10 min 


x 


Without transformer With transformer 

Wiz. Effect of the presence of an impedance- matching transformer in 
irradiated some on the temperature im submuscular bone and adjacent 
of the trained dog 


the 


tissues 


GHB Subcutaneous tissue 
GH Bone cortex 
Bone morrow 


Microwave generator oulput~ 50 ma Microwave generator output - 50 ma 


Director “A” Director “A 
Spacing-2 in from director to skin Spacing-2 in from director to skin 3 
Duration of exposure~10 mun Duration of exposure~10 mun : 


4. 
~ 4i 
= 
> «0 
® x9 
i 

Without transformer With transformer 

big Effect of am impedance matching transtormer on the temperature 


n subcutaneous bone and adjacent tissues of the trained dog 


mius muscls before and after microwave exposure to the lateral aspect of 
the leg was made in 5 trained dogs. After five, ten, fifteen, twenty and thirty 
minutes of exposure, the rises of temperature in the overlying tibialis ante 
rior and in the adjacent gastrocnemius mus les were, respectively 3.00 and 
3.10 degrees (C.); 5 34 and 4.39 degrees ; 6.04 and 6.08 degrees ; 5.56 and 6.50 


degrees, and 4.11 and 3.89 degrees (fig. 8) 
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peared to have become heated to a greater 
e It must be stated, however, that 


director to the skin was the same for the 
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peratures and blood flow in human beings following microwave diathermy. 
They found that the greater the increase of circulation, the greater the de 
crease of the temperature of the exposed tissues from the maximal values 
re ched. 

(in the basis of the evidence observed in the aforementioned studies, in 
cluding our own, it is postulated that the presence of bone aids in raising 
the temperature of the overlying muscle following microwave diathermy 
\n increase in the circulation ts then produced which provides a good means 
for the dispersal of heat 


Summary 


Microwave diathermy was applied to the legs of anesthetized and trained 
dogs, and temperature measurements were taken before and after irradiation 
by means of thermistors and thermocouples placed imto the adjacent soft 
tissues and into the bone cortex and bone marrow of the upper third of the 
tibia. 

When submuscular bone was exposed to microwaves for a period of 
thirty minutes, the average increases of temperature were 4.3 degrees (C.) 
in the subcutaneous tissues, 4.6 degrees in the overlying tibialis anterior 
muscle, 3.8 degrees in the tibial cortex and 3.0 degrees in the tibial marrow. 
The average increase of rectal temperature was 0.3 degree 

When subcutaneous bone was exposed to microwaves for a thirty minute 
period, the average increases of temperature were 4.1 degrees (C.) in the 
subcutaneous tissue, 5.0 degrees in the tibial cortex and 3.4 degrees in the 
tibial marrow, and 4.3 degrees in the adjacent gastrocnemius muscle, The 
average increase of rectal temperature was 0.2 degree 


Subcutaneously located bone was heated most effectively with micro 


waves when the rectangular director was placed parallel to the extremity. 

\verage rises of temperature of the leg tissues in trained dogs following 
exposure to microwaves were approximately | degree (C.) less than those 
obtamed under similar procedures in anesthetized dogs. 

When the lateral aspect of the leg was exposed to microwaves, highes 
temperatures were developed in the tibialis anterior, which overlies bone, 
than in the gastrocnemius, which does not overlie bone, provided the time 
of exposure did not exceed fifteen minutes. 

An impedance-matching transformer placed in the field of microwave tr 
radiation caused an increase in the tissue temperature of approximately 300 
per cent over the values obtained when no transformer was used 
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NOTICE TO CONGRESS MEMBERS 


Please take notice that a » | innual business meeting of the Con 
september 6 and tember 7. 1049. Netherland Plaza Hotel, Cinein 


the owing amendments to the Constitution and By-Laws were 


writing to the meeting 


Article Io . mstitution of the American Congress ot 


ution to read as follows 
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Article XVI of the mnstitution to read as follows 
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ABILITATION 
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t 
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Amend title of Article VIIL of the Cor tution to rea 
ARTICLE VIII AMERICAN REGISTRY 
PHYSICAL THERAPISTS” 


Amend Article VILL, Section ith nstitute ad as follows 


tecy, 
462 
JT¢ 
nat, Oh, 
I*hystcal Medicine to read as follows 
The narme it t Ann an Congress of Physical 
Med ne and Kehal tatwor hereafter reterred t s the Congress.’ 
2 Amend Article X, Section of the Const 
, Phe official publication of the Congress is 
CAL MEDICINE AND REHABILITATION 
$ Amend Chapter V. Section 9 of the By-Laws to Ei! 
Ihe Committe \dwar n Fd thor ' ts of five members ap 
ated the Pre ent eat | mittee shall cooperate with the 
Com P Phy 4) Medicine and Rehabilitation and Medical Education and 
Hospitale of the American Medica \ \ juestions pertainmng to 
} education and physical med hall be referred to this Committee for consid 
eration and action 
i This Constitution may be amended in whole or in part at any annual 
meas mes by a two-thi all vot members present and vot 
wided that pr that tume the mie iment 
1) Has been presented in writing at the pr is annual busts s meeting 
and 
? the posed amendment, together with a notice thar the 
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SCHEDULE OF EXAMINATIONS 
AMERICAN BOARD OF PHYSICAL MEDICINE AND REHABILITATION 
The examinations for the American Board of Physical Medicine and 
Rehabilitation, to be held in Boston, August 26 and 27, are scheduled as 
follows: Part | (written) will be given at the Harvard Medical School, 
Building B-Il, Room 203, on Saturday, August 26, 9 A. M. Part Il (oral) 


will be given at the Department of Physical Medicine, Massachusetts General 
Hospital, Sunday, August 27. 


NEW SECTION OF PHYSICAL MEDICINE AND REHABILITATION 
OF THE AMERICAN MEDICAL. ASSOCIATION IS LAUNCHED 


\t the annual meeting of the American Medical Association in San 
Francisco, June 26 to 30, 1950 which was attended by over 10,000 physicians, 
e new Section on Physical Medicine and Rehabilitation was launched with 
flying colors. During the three sessions of the new section various phases 


tn 


of physical medicine and rehabilitation were ably discussed by a galaxy of 
well qualified physiatrists from all parts of the United States. Fundamental 
subjects such as therapeutic exercise, medical physics and functional re 
training were discussed and excellent papers were presented on physical medi 
cine and rehabilitation in such diseases as hemiplegia, degenerative joint dis 
ease, spastic disorders, poliomyelitis, brain damage, amputations and para 
plegia 

In addition to the three scientific sessions, the new section presented 
an excellent series of exhibits including a fine symposium on speech reha 
bilitation, a beautifully prepared demonstration on the rehabilitation of the 
amputee, an exhibit on vocational rehabilitation, an exhibit on self-help de 
vices in activities of daily living, an exhibit on rehabilitation of the blind, 
one on pool therapy in poliomyelitis, one on the basic physiology of skeletal 
muscle and one on muscular re-education tn neuro-muscular disorders. The 
Committee on Scientific Exhibits presented an award to Drs, George G. 
Deaver, Donald A. Covalt and Howard A. Rusk of New York University 
College of Medicine for their significant presentation on “Self-help devices 
in activities of daily living.” 

\t the first business session of the new section, the following officers 
were elected Chairman, Dr. George Morris Piersol, Philadelphia; Vice 
Chairman, Dr. Howard A. Rusk, New York; Secretary, Dr. Walter J. Zeiter, 
Cleveland; Representative of the section to the Committee on Exhibits, Dr 
\rthur L. Watkins, Boston; Delegate from the section to the House of Dele 
gates, Dr. Frank H. Krusen, Rochester, Minnesota; Alternate delegate, Dr 
Walter M. Solomon, Cleveland; Nominee to represent the section on the 
\merican Board of Physical Medicine and Rehabilitation, Dr. Donald A. Co 
valt, New York 

In his Chairman's Address to the new section, the retiring Chairman, 
Dr. Frank H. Krusen, stated: “At this moment we physicians who specialize 
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in physical medicine and rehabilitation are riding on the crest of the flood 
and our future should be extremely bright if we wall continue to bend every 
effort to promote good practice, sound teaching and conscientious research 
collaborating with our colleagues in other spe 


We must not omit any step in 
cialties which will advance the welfare of our patients.” He added, “It is 
ur new medical discipline is enormous and that the 
Qur recent progress has been truly 


obvious that the scope oto 


future of our specialty is promising 
phenomer al and this field which ts based on the medical application of phys 
ics should continue its expansion and in the future should attain new heights 


m this ‘age of physics 


NOTICE TO CONGRESS MEMBERS 


iy? 


shall be one any trent and confirmation annually. If betore the expiration 


the term for each w lected. a member of the Board dies, is removed or 
es disqualified, the President of the Congress shall designate a qualified 


erve he unexpired portwr i the term 


[his is to serve as notice to the members of the Congress, in accordance 
with the provisions of Article NVI of the Constitution relating to amend 
ments, that at the forthcoming annual business meeting of the Congress, to 
be held at 8 I. M Monday \ugust 28, at the Hotel Statler, Boston, the 


proposed amendments set out above will be voted on for adoption or resection 


CHANGE OF ADDRESS 


Send your new address at least 30 days be 
fore the month of the issue with which it is 
to take effect \ddreas 


THE ARCHIVES OF PHYSICAL MEDICINE 
30 North Michigan Avenue, Chicago 2, Ill. 


Send old address with the new, enclosing if 
possible your address label. The Post Office 


will not forward copies unless you provide 


extra postage Duplicate copies cannot be 


sent 


on 
pe 
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MEDICAL NEWS 


B for Best 


B is for best — the best convention ever of the 
Congress Rh is also for Boston which has the 
largest horticultural library and collection of 
shoes in the world. Boston ts the home of the 
first public school, first collece, first corporation, 
first newspaper, first railway, first subway, first 
State medical society in the United States 

Come early and stay late. You can take a boat 
ride to Providence where the Pilgrims landed be 
fore they touched Plymouth and where Portu- 
ese is the official language You can attend the 
larwest dog race track in America and one of the 
finest horse race tracks in the country tm your 
spare time. You can see the famous Blaschka 
collection of glass flowers at Harvard, or take a 
boat ride on the Charles River You can see 
where the Concord grape was born or where the 
first ether operation was performed. You can 
also see ultrasound therapy practiced daily 

On your way back you can take a bus trip to 
the wonderful Rehabilitation Center at Rocky 
Hill, Connecticut or the bus will bring you back 
to Boston on the same day 

Bring vour wife and children There will be 
special attractions for all 


Come to Rocky Hill 

Members of the American Congress of Physical 
Medicine are invited to visit the Department otf 
Physical Medicine and Rehabilitation, State of 
Connecticut Veterans’ Home and Hosprtal Hos 
pital for Chronic Hiness, Rocky Hill, Connecticut 
any week before, during of atter the convention 
The Devartment of Physical Medicine and Ke 
habilitation ts closed week-ends and will be closed 
on Labor Day 

Hartford is half way between New York and 
Boston New York trains and planes will all 
stop at Hartford There is direct plane service 
from Chicago to Harttord 

Arrangements will be made to meet you upeort 
your arrival in Hartford if Dr. Nila Kirkpatrick 
Covalt is noted of your arrival by mail prev: 
ously, or you may telephone her at the time of 
your arrival in Hartford, telephone 9-2571 


Personals 


On May 18 at the second Western Michigan 
Clinic Day of the Kent County Medical Society in 
Grand Rapids, Dr. Richard Kovacs spoke on “What 
Physical Therapy Has to Offer the Practicing Phys 
ician.” On May 19, at the meeting of the Chicago 


Society of Physical Medicine and Rehabilitation, 


Dr Kovacs presented the subject “The Evolution 
of Physical Medicine Rehabilitation in Organiza 


tion Work.” 


Dr. Robert M. Stecher has been elected presi- 
dent of the Cleveland Health Museum, succeeding 
Dr Lester Taylor, founder, who died suddenly 
while on vacation, April 11. Dr. Stecher is a 
foundcr-member of the Cleveland Health Mu- 
seum, a member of the Board of Trustees, and 
has been chairman of the Committee on Founda 
tions. He has been a member of the medical staff 
at Cleveland City Hospital since 1926 and assis- 
tant clinical professor of medicine, Western Re- 
serve University Medical School since 1940 

Dr. Frank H. Krusen of Rochester, Minnesota, 
presented the topic “Physical Medicine in Eu- 
rope with Reference to the Crippled Child” at thes 
tenth anniversary celebration of the Alfred Le 
duPont Institute, Wilmington, Delaware, 
lune 17 


The annual meeting of the Association for Physi-> 
cal and Mental Rehabilitation was held at the Hotel® 
Peabody, Memphis, Tenn, May 23-27. The follow-3 
ing papers were presented: “Teaming for Rehabili-7 
tation,” Alvin B. C. Koudson, Washington, D. C.; 
“Functional Bracing,” Robert L. Bennett, Warm 
Springs, Ga, and “Medical Aspects of the Neurologic 
toynton, Houston, Texas 


Patient,” by Ben I 

At the recent meeting of the Minnesota State? 
Medical Association held in Duluth, Minnesota,’ 
lune 12 to 14, Mr. Howard A. Carter, Secretary of- 
the Council on Physical Medicine ang Rehabili-7 
tation of the American Medical Associatios pre-> 
sented the following topic “The Physics off 
Atomic Enerey and the Geiger-Mueller Counter.” 

\t the annual meeting of the South Dakota State? 
Medical Association held May 21-23 in Huron, South > 
Dakota, Dr. karl C. Elkins presented the tollowing 7 
“Treatment of Convalescent Poliomyelitis.” 

Dr Nicholas Mauriello announces the opening 7 
f Laurel Hospital and Clinic Dr Mauriello ts 
assistant in physical medicine at the Episcopal 
Hospital of Philadelphia and consultant to the | 
Veterans Administration in physical medicine and 
rehabilitation 

Dr. Jacob LL. Rudd of Boston was recently 
elected second vice-president of the American 
sychiatric Association at its annual meeting in 
Detroit 

he annual session of The Medical Society of 
the State of North Carolina was held in Pine- 
hurst, May 1 to 3. Dr. George D. Wilson of Ashe 
ville was a general sessions speaker and spoke 
on Treatment of Febrositis of Neck and Shoulder 
with Microthermy (Radar) 

Dr Joseph Koczur has been appointed instruc 
tor in physical medicine in the department of 
pharmacology and therapeutics, Stritch School of 
Medicine, Loyola University, Chicago. He has 
also been appointed director of physical medicine 
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at Mer Hoemtal and associate physiatrist, Cook Stanford University, Stanford University, 

County Hospital, Chicago Calif 42 
Dr Herbert Kent, Chief. Physical Medicine Re University of Texas School of Medicine, Gal 

halalitatua VA Indianapolis, Indiana, has eet veston 6 

transterred ¢ Hines, Illinots, on temporary ce Medical Department U.S. Army — 

tail for the purpose of monitoring amd Medical Field ~ervice Sc Brooke 

im the teaching of a ten week course in Physical Army Medical Center, San Antonio 

Medicine Rehalulitation given physicians Lie Texas 

Louis B. Newman is directing the cours W alte Keed (General Hospital, Army 


Medical Center, Washington, D. C 5 


Washington University School of Medicine, 


Report American Registry Physical Therapy pr 


Technicians D. T. Watson School of Physiatrics. Leets- 
Period Jan. | to Dec. 31, 1949 dale, Pa we 
University f Wisconsin Medical School, 
Number registrations mple ted Medians 
Number examinations conducted 446 ki 
Number retake examinations conducted w poem 
Number of requests for qualified * War Emergency Course 
** Twenty tour «udents registered iu wrote the exam 
personne! 637 761 nm the atter part of December, 19 
requests for postions 427 452 
Number of placements completed 174 194 New Jersey Society of Physical Medicine 
Certificates Issued According to School of At the state meeting in Atlantic City, May 20, 
Graduation the tollowing were elected President, Joseph F 
Name of Number of Graduates \ Rubacky MD Vice-President, Elmer J 
School Register Elias, M.D); Treasurer, Thomas P. McConaghy 
Albany Hospital Albany N.Y 5 MoD and Secretary lames C Hanrahan, MD 


 Hoston University College of Physical Ed 


4 tion Sargent College, Cam , Leading Experts Survey Cleveland Rehab 
bridwe ass Z 
j Rouve-Boston School of Physical Education Service 
ton 10 (sreater Cleveland's needs in physical medicine 
University of California Hospital, San Frar and rehabil n are to be determined by a sur- 
27 ‘ n this montt 
Children’s Hospital, Los Angeles 1? Commi ned for the task are Dr. Howard A 
L'niversity of Colorado Medical Center. Denver 16 Rusk, international authority on rehabilitation, and 
Columbia University College of Physictans . oe iate, Eugene J. Taylor, of New York 
and Surgeons. New York City 4 The decision to make the survey grew out of a 
Duke Hospital, Durham, N.C 1 meeting called by the School of Medicine at West 
Harvard Medical School (Children’s Hospi ern Reserve University at which representatives 
11 the S Cleveland Rehabilitation Center, 
Hermann Hospital, Houston Rose-Mary Home, University Hospitals and War 
tate University of lowa Medical School, lowa ens Infimary, discussed their needs 
City 10 Grants for the project came from Cleveland 
University of Kanses School of Medicine, Foundat the Prentiss Foundation and _ the 
Cire 14 Heaumont Trust Fund 
*| awson General Hospital, Atlanta, Ga ] Mr. Taylor initiated the survey March 17 with 
Clis Mint » meeting of all Cleveland groups involved in 
: Umversity of Minnesota, Minneapolis 17 ysical medicine and rehabilitation. It is hoped 
; Mew York University School of Education to develop an efficient plan for improved rehabili 
Mew Work City 62 tation services for the chronically ill and disabled 
Northwestern Loniwersity Medical Sel 1, Chi \t the preliminary meeting at the medical 
aos | |, discussion revealed urgent needs among 
0) Real General Hospital, Springfield, M l gamzations now giving rehabilitation services 
Graduate Hospital of the University of Pent Needs ted included a medical expert in physical 
sylvama, Philadelphia ‘4 dicine to supervise therapists in one agency; 
Baruch Center of Physical Medicine of the und physical sad occupstionsl therapy for an 
Medical College { Virginia in Afiliatios ther. The hool of medicine, according to news 
With Richmond Professional Institute aper reports, wants an extensive teaching pro 
y, Sram in physical medicine, to include problems of 
Se. Lowis University School of Nursing. St nepnization of patients, alter active stages. of 
Cleveland already offers more extensive ceha- 
University t Southern Caliiornia, Los An Hon ne than any ther community in 
ageles 13 Ihio 


a 
Ow 


MEDICAL 


Establish School of Auxiliary Medical Serv- 


ice at University of Pennsylvania 


The Board of Trustees of the University of 
Pennsylvania has approved plans for the estab 
lishment of The School of Auxiliary Medical 
Services, the first of its kind in U. S. medical 
history fhe organization of this school em 
bodies within the University structure a new edu 
cational medium, which offers programs of study 
in Physical and Occupational Therapy 

The first two units of the school are to be a 
Division of Physical Therapy, into which is ab 
sorbed The School of Physical Therapy of the 
Graduate Hospital of the University of Pennsy! 
vania, at 19th and Lombard Streets, Philadelphia; 
and The Philadelphia School of Occupational 
Therapy, 419 South 19th Street, which was 
merged with the University of Pennsylvania as of 
july 1, 19530 


School of Auxthary Medical Serv 

lo meet the everincreassng «m 

‘ used by the raptd expansion of the 

snd eecupational therapy and the recog 

mition hew walue the broad held of rehatihtation 

(2) Te offer to young men and women, who wish to pur 
suc @ reer m one the auxthary medical services 
opportunity for cultural study and a baccalaureate 


| certifi ation 


togeth with basic study, training and 

professier ( To enlarge the service of the University 

to the coma ami to make the group of schools in the 
more complete 

are offered in each division of the 

program leading to a 

the other a certitwate 

hold a hachelor’s degree 


practical experience 
in which there are 
orgamzed occupational therapy depart 
ments ted clinteal centers A certificate 
of prot by the sthoo!l upon successtul 
terminatior traning 
into the course 
year 
ve courses ifr 
ton which fully qualify them for one 
physical or occupational therapy 


has its own faculty but, as an in 


tegral part of the University, can draw upon the 
almost unlimited resources of the other schools of 
the University—undergraduate, graduate and pro- 
fessional—for broadening and enriching its pro 
gram 

The following faculty appointments as officers 
of The School of Auxiliary Medical Services be 


came effective July first 


Wesle ; Ph.D., Dean 
‘ t ‘ M.D), Medical Director of The 


Phymcal Therapy and 
Therapy 
cupational Therapy 
School of Occupational 


Professor of Occupational 
of The Philadelphia Schoo! 
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Eleanor J. Carlin, Assistant Professer of Physical Ther 
apy and Assistant Director of the Division of Physical 
Therapy 

Eleanor Kyte, Assistant Professor of Occeupational Ther 
apy, and Assistant Ihrector of The Philadelphia School of 
Therapy 
The schools are now accepting applications for 

admission and will begin operations with the 
opening of the new academic year 1950-51 at the 
University of Pennsylvania in September 


Registered Technicians, May 23, 1950 
Rarenberg, Florence, M., P. T. Dept., U. of Texas, 


Galveston, Texas 

Blain, Mary F., 522 Walnut Hill, Roanoke, Va. 

Colvin, Priscilla M, 103 Collins Rd, Waban 68, 
Mass 

Conlin, Naney K., 156 Babcock St., Brookline 46, 
Mass 

Cotter, Rosemary M., 848 Hope St., Providence, 
R. I 

Geoghewan, Mary A., 
ingham, Mass 

Gossman, Beth |., 2800 42nd St, Des Moines, Ia 

Gratke, Juliette, 212 S. Irving Hts. Dr., Irving, 
Texas 

Hall, Ruth P., 27 Grand View Ave., Medford 55, 
Mass 

Hanlon, Bernis M., 18 Hayden Rd., Saugus, Mass 

Liberalis, Sr Mary, 30 Warren St. Brighton, 
Mass 

Mantegna, Mr. Alfred, Ontario St., Honeoye Falls, 
N. ¥ 

Osgood, Marie R., 3008 F 
3 N.Y 

Patricia, Sr. Mary, 30 Warren St., Brighton, Mass 

Pohl, Eulonda M., 1815 Hillsdale Ave., Dayton 5, 
Ohio 

Stallmann 
Mass 

Stefanics, Ethel I, 144 Columbia Ave., Vander- 
wrift, Pa 

Watts, Nancy T., 
ville, Il! 

Weindell, Mr. Wm. O, 
Louis 16, Mo 

Williams, Elizabeth, 32 Cleveland Rd., Needham, 
Mass 

Wolnick, Mrs. Arlys J, Rt. 7, Box 448, Charleston 
Naval Base, S. C 


135 Kendall Ave, Fram- 


Genesee St., Syracuse 


lune N., 628 S. Bridge St., Holyoke, 


227 FE. Jefferson Ave, Naper 


3929 Fairview Ave., St 


Mandell Shimberg 


It is with deep regret we announce the sudden 
death of Dr. Shimberg, a member of the Con- 
gress and a diplomate of the American Board of 
Physical Medicine and Rehabilitation. At the 
time of his death Dr. Shimberg was Chief, Physical 
Medicine Rehabilitation, VA Regional Office, New 
York, N. Y. Dr. Shimberg serwed in the Medical 
Corps of the British and the American Army in 
World War I 
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science courses basic to specialization are imcluded the 
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BOOK REVIEWS 


HANDBOOK Of PHYSICAL 
AND REHARILITATION 


MEDICINE 


Selections author 


ized for publication by the Council on Physical 
Medicine and Rehabilitation, American Medical 
Association First edition Cloth Price, $4.25 
Mp. 573, with 81 illustrations The Blakiston 


Company, 1012 Walnut Street, Philadelphia 5, Pa 


The present Handbook of Physical Medicine 
and Kehabilitation is the filth version of a book 
which frst appeared in 1932.) The 
tion called the Handbook of Physical Therapy 
consisted of reprints of arte les previously pub 
lished im the lournal of the American Medical 
Association The present edition contains many 
of then 


wriginal edi 


orginal articles im revised form, and it 


theretore represents the long considered and 


caretully expressed opmions of recognized author 
ities im the held In addition to articles retained 
trom earher editions, however articles n medical 


thathermy, phystologic effects of heat, physiologix 


aspects therapeutr exercise rehabilitation 
peripheral vascular disease and artificial limbs 
have been reprinted from more recent publica 
tions, amd five articles on fever therapy, prob 
lems of hearing, appheations in opththalmology, 
base principles therapeutr exercise and 
health resorts are printed for the first time \ 
useful list motion pieture hime n physical 


medicme and rehabilitation forms an appendix 


This book thhustrates the gains made by physi 
cal medicine in the past tw lecades, and shows 
that the subject is tll in a tawe ' rapid de 
velopment Further rowth ts to be anticipated 
Those familiar with the published reports of the 
(ounc:r] may note that sore f its work ts still 
net represented here, for imstance. the studies on 
artificial re ancl re pirators n clectro 
cardhhographs and electroencephalographs, and on 
rachations ther thas uitraviciet Pre 


sumably its field will some day be extended to 


cover all application t physics in the diagnosis 
and treatment of disease Aside from these omis« 
sions, the book is fairly representative of ad 
subject It is attractive in pearance. | al w 
the arr: tits chapters, and well indexed 


COUNSELING THE HANDICAPPED IN 
THE REHABILITATION PROCESS Ry Ken 


ii Hiamilton Associate Professor Social 
Admoinistratior State University Clot! 
Price tino 206, with illustrations The 


Ronald Press ¢ mpansy 1s Street. New 
York 10. 1950 


phy al restoratwor i the hand 
capped are on the whole we stal hed and iv 
creasingly available Rehabilitation counseling 


and vocational guidance, training and placement 
have not been properly emphasized, and there is 
a lack of professional personnel in this important 
aspect of rehabilitation. “Basically, the most im 
portant function of the rehabilitation team is in 
diagnosing and assaying the impact of disability 
on the diverse facets of the client’s life. This 
permits a wider range of technical services to him 
Obviously it also creates a need for integration 
so that the focus of rehabilitation will remain on 
the person rather than on the aggregate of his 
problems and the services he requires. Because 
of the nature of the counseling relationship, its 
meaning to the client, and its dynamic effect on 
the rehabilitation process, the rehabilitation 
axency must be represented in all its relationships 
with the disabled client by a single, humanizing 
per onality, the counselor.” 

This book presents an excellent explanation of 
the nature and purpose of rehabilitation and in 
detail describes proper methods, first of all of 
case findings, and making the rehabilitation diag 
nosis The next step 1s developing the assets of 
the individual and making a rehabilitation plan, 
and finally vocational training and selective place 
tment 

An important section deals with developing 
community resources including the duties of the 
rehabilitation counselor 


Ihe final section evaluates the known results 
of rehabilitation and the need for further study 
The appendix includes the vocational rehabilita- 
tron act, Public Law 113, and an excellent bibli 
ography 

This book ts useful for all members of the re 
habilitation team including physicians, therapists, 
social workers, psychologists, counselors and ad 
ministrative officials. It should be of special value 
to students and teachers and of interest also to 
elatives and friends of handicapped individuals 


HOSPITAL HAPPY By Bob Dunn, MD 
Board. Price, $1.50. Pp. &4 with illustrations 
Kell Publishing Company, Drexel Hill, Pa. 1949 


\ well keown illustrator has added a delightful 
of hilarious drawings and captions to con- 
valescent and drawing room entertainment, by 
parading off supposedly typical characters in and 
ut of a hospital. Ome quotation from the flyleaf 
expresses the spirit of the book: “Bob Dunn, 


‘ lume 


early in lite wanted to be a tree-surgeon but went 
t One day finding a billet 
dows im a hollow tree he delivered it and thus 
be wan fits 


tar lib 
And so we see 
patients, male and female, entering a hospital with 
ot expectations and getting a variety of 
experiences, with doctors, nurses and internes “act- 


interest in obstetrics.’ 


A Variety 


j 
| | 
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ROOK REVIEWS 


All through the narrative stalks an ex- 
of larger and larger until it 
all ends happily Doctors, nurses, and 
practically everybody will enjoy this picture book 
Get your copy for your waiting room 


up. 
pectant 


ing 
mother size, 


patients 


THE CIBA COLLECTION OF MEDICAL II 
LUSTRATIONS. A COMPILATION oF PATHOLOGICAL 
any Awatromican Paintines. Prepared by Frank 
H. Netter, M.D Cloth Price, $6.50 Pp. 222 
191 illustrations. Ciba Pharmaceutical Prod- 
Ine., Summit, New 1048 


This is a colored portrayal of the anatomy and 
pathology of the lungs and chest, heart and aorta, 
wastrointestinal tract, the male reproductive or- 
gans and male and female mammary glands ex 
cellent as to vividity, accuracy and clarity. Most 
color plates show in addition pertinent histopath- 

as well as one or x-ray pictures. All 
- color plates numbering 191 are accompanied 

a comprehensive explanatory text written by 
research authorities such as Jacob Buckstein, 
Michael FE. DeBakey, Charles F Geschickter, Reu- 
MacBrayer, Henry H. Ritter, Eli H. Ru 
A. West. The author himseli 
medical artist, a member of 
Every practicing 


with 


ucts, lersey, 


more 


ben A 


bin, and Samuel 


is an outstanding 
both medical and art 
physician and specialist and their technical assis 
tants will profit by the study of this unique col 
of illustrations and text made possible by 
manufacturing 


societics 


lection 
the 


concern 


understanding of a 
reference 


generous 


and find it a ready 


HANDBOOK OF MEDICAL MANAGEMENT 


Milton Chatton, A.B. MLD, Instructor in Medi 
University ot California Medical School, San 
Sheidon Margen, A.B. M.D, Clinical In 
Medicine and Research Associate im 
University of California Medical School, 
Henry D. Brawmerd, A.B. M.D. As 
Professor of Medicine and Pedia 
of California Medical School, San 
Clinical Professor of Pedia 
niversity School of Medicine, 
lsolation Division, San Fran 
Fdition. Paper. Pp. 476 
Medical Publishers, 
1049 


bby 

cine, 
branciseo ; 
structor 
Nledicine 
San Francisco; 
sistant Climeca! 
trics, Umiversity 
rrancis« Assistant 
trics, Stanford lt 
Physician in Charge, 

cisco Hospital. First 
rice, $3.00 “ity 
7ol, California, 


niver 


Palo Alto 


This handbook summarizes in outline form the 
esent day methods of medical management with 
the 
findings 
and the book is 
freatment is outlined quite completely 


a short diagnostic 


Diseases are listed 


description of symptoms, 


signs and laboratory 


by system well indexed for easy 
reterence 
with emphasis being placed on the more common 
diseases seen in medical practice. A separate chap 
chemotherapeutic agents 1 IM 
indications and contraindica- 
used toxic mam 
icstations and determination of dosage. An ap 


pendix describes the method, indications and dan 


ter on the newer 


cluded with actions, 


tions, commenly preparations, 


gers of various medical procedures such as blood 
transfusions, aerosol therapy for applicable lung 
diseases, maintenance of electrolyte and acid-base 
talance, etc. The authors plan a yearly revision 
so that newer therapeutic measures may be in- 
corporated. This handbook is recommended for 
medical students and practicing physicians as a 
curck reference for medical treatment 


\ MANUAL OF BANDAGING, STRAPPING 
SPLINTING. By Augustus Thorndike, 
FACS. Associate in Surgery, Harvard Medical 
School; Chief Surgeon to the Department of Hy 
wiene, Harvard University. Second Edition, with 119 
illustrations, Pp. 148 Price, $200. Lea & Febiger, 
000 S. Washington Sq. Philadelphia 6, 1950. 


The common methods of applying bandages, strap- 
pings and splints are well expressed by the author 
tecause of the many drawings which represent plain 
ly the technic of application, little is written descrip 
tively. The author considers sterile and septic dress 
ings of wounds, sprains, strains and contusions, dis 
locations and emergency splinting, transportation of 
fractures, and the use of plaster of paris in splinting 
The modifications in the bibliography contain the 
only advance over the first edition. The manual may 
le recommended for physical therapists as well as 
medical students and nurses, and particularly those 
dealing with the prevention and after-care of athletic 

jyuries 


\ YEAR WITH OSLER, 1896-1897. Notes 
Taken at His in Tue Jouns Horxins 
Hoserra. By Joseph H. Pratt, a member of the 
Class of 1898. Cloth Pp. 209% Price, $4.00. The 
lohns Hopkins Press, Baltimore, Md., 1949 


\ fascinating record of the expert medical 
teaching which explains why Osler is a 
never to be forgotten tesides being interesting 
reading for the historically minded, it should in 
spire physicians young and old to improve their 
diagnostic acumen through simple observation and 
examination of the patient. It seems assured that 
any physician will learn something useful for his 
practice during the few pleasurable hours spent 
reading this book 


INFRARED RADIATION THERAPY 
SOURCES AND THEIR ANALYSIS WITH 
SCANNER. By Leopold Rovner, Consu'ting Physi 
cist, Cambridge, Massachusetts. Leather. Price, 
$1.50. Pp. 34 with illustrations, Charles C Thomas, 
Publisher, 301-327 East Lawrence Avenue, Spring< 
field, Ti, 1950 


This small book of 35 pages deals with a meth- 
od devised by the author for measuring infrared 
radiation therapy sources 

It is of no mterest to physicians from the stand 
pot of therapy, but does add to the general knowl- 


edge of instrumentation 


name 
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Depression of Tracer lon Uptake Curve in Rat 
Erythrocytes Following Total Body X-Irradia- 
tion. Thomas G. Hennessy, and Rex. L. Huff 
Proc. Sox tiol & Med. 73:436 (March) 

1990 


Exper 


The results obtained in these studies show that 
iron red uptake curve is a 
sensitive indicator of x-irradiation damage to the 
bone They als histolog 
evidence of the sensitivity of tissue to 
x irradiation It that the 
pression in erythroid marrow activity occurs at a 


the radioactive cell 


marrow confirm the 
erythroid 
appears greatest de 
period of about one day after the irradiation since 
the groups this period show a 
greater depression at the 5 and 25 roentgen levels 


labeled at much 


Electromyographic Patterns in Reinnervated 
Muscles. Melvin D. Yahr; Ernst Herz, and 
Joseph Moldaver. 

Proce 9:140 (March) 


graph 


Federation 1950 

Electromy 
a grouy 
nerve 


studies were carried out in 


having complete periphera' 
three t 


diffe 


d amplifier, cath 


patients 


injuries with subsequent suture 


five years prior to examination | 


ential high gain c 


sing a 
yndenser coupl 
elec 


rded 


rest 


ode ray oscil and axial needle 
utstanding 
(1) spontaneous 


with motor 


trodes, tw patterns were rec 


discharges below 1 mv 


unit discharge uv 


tonal contractio spontaneous ac 


rest, but, upon volitional contraction, large spikes 


lhese 


units 


varying in amplitude from to IS my 


exhibited the characteristics t 
$1 th and 


tion, but 


maintaining their amplitude contour 


constant duration throughout a nitra 


varying im trequency with strength of contractior 
When compared with potentials derived from nor 
they were 20 to W times large 
The 
giving only rceptible cor 
10 tu rn value, the second 


with ne f contra 


mal muscles 


amplitude first pattern was obtained 


muscles racti and 


che 
trom 


naxies St 
muscies 
but chronaxies within the r 


thon range 


Recording Two-Channel Photofluorometer for in 
Vivo Studies with Fluorescein. David Minard, 
and Maynard Eicher 
Federation Pr 9% 


(Maret 1950 


after intr 
change in 
neously, a ree meter 
nstructed, eac! utihizing a phot 
(RCA sensitive 
vapor 


paired elements 


has been 
multipher tube 
element and a GI 


as the ultraviolet source 


are fixed in either arm of a V-shaped holder with 
a one-inch window at the apex. For deeply sit 
sated organs, polished quartz rod extensions 
serve as 2-way conductors of activating ultraviolet 
Dark purple ultraviolet 
5970) over the 


and emitted fluorescence 
filters (Corning No 
and filters (Corning No. 
the photomultipliers, insure selective 
wavelengths emitted from activated 


anstmitting 
U-V 
450) 


sensitivity to 


urces yellow 


over 


fluorescem 

Relation of Length to Tension in Double-Func- 
tion Muscles. J. E. Markee, and M. F. Williams. 

Proc. 9:85 (March) 1950 


The authors have previously reported that those 
thigh muscles such as the gracilis, semitendinosus 
and biceps femoris which act as double muscles 
possess the physiologic characteristics of flexors 
in One part of the muscle and of extensors in the 

ther part. That is, the flexor portion fatigues 
vore rapidly, develops tension per unit of 
and develops effective tension through a 
proportion of the range of shortening of 
the fibers than does the extensor portion of the 
The present study deals with fur 
ther details of the ability of the flexor portion of 
and flexor muscles 
which act over the ankle of the dog to develop 
effective through most of the range of 
movement, whereas the tension developed by the 
or by adjacent 
extensors is markedly influenced by the length of 
the time of the 


Federation 


less 
weight 
aruci 


same muscle 


these muscles some of the 


tension 


extensor portion of these muscles 


fibers at ntraction 


Blood pH and Blood-Flow During Muscular Ac- 
tivity. Klothilde Gollwitzer-Meier. 


Lancet 6601 (March 4) 1950 


problem which 
settled is the rela- 
d pH and the blood-flow in an 
are concerned 

und the results show conclu- 
blood pH is not the sole or even 
responsible for the vascular reac 
in a muscle in situ during and 


activity 


According t the author 
4s never 


n bet 


one 
been satisfactorily 
ween b 


The experiments 


on the dog's gastrocne 
with rts circulation 
the femoral ar 
coming from, the 
that the blood in 
regarded as coming 

The peripheral end 
nerve was stimulated electrically 
alternating current from a Philips “Schwe- 
bungs-Oscillator” with a phase frequency of 100 


iment were made 


im situ normal 


with every branch of 
no not gomng t or 
tied “ 
femoral uld be 


chnemius 


ocnem caretully 
‘ nly 
the cut sciati 


with 
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a 
n 
ity at 
active 
aiti this ques 
sively that the 
the main fact 
ihe 


hertz per sec. Submaximal contractions were ob- 
tained with a current intensity of 05-1 ma 

Two different groups of experiments were per- 
formed. In the first group the nerve was stim 
ulated for a single period of two to sixty seconds 
to produce a single tetanic contraction. In the 
second group the nerve was stimulated every other 
second for three to eight minutes to produce a 
series of rhythmic tetanic contractions 

The discussion is limited to the experiments im 
which the muscle was stimulated every other se« 
und. because in this condition there was no phase 
n which the blood-flow became severely restricted 
If we consider the time 
relations between the changes in blood-flow and 
blood pH in these experiments, it becomes clear 
that the increased blood-flow, which starts simul- 
taneously with the first contractions and ts then 
maintained at a steady level while the contractions 
last, cannot be the outcome of the changes in 
blood pH It is doubtful whether the initial 
acidity plays more than an instgnihcant role in 
the increased blood-flow, and the subsequent al 
kalinity can certainly be of no consequence in the 
if the blood circulation to the require 
Since the nerves 


by vascular compression 


adapt ation 
ments of the working muscle 
were cut and the muscle was stimulated indirectly, 
proprioceptive reflexes are naturally excluded in 
our experiments There remain thus only the 
following three possibilities to explain the initial 
vasodilatation: the effect of vasodilator metabo 
lites; the massaging effect of the contracting mus 
cle, and the activation of axon reflexes. These 


three factors may naturally work in unison 


Unipolar Electromyograms of Patients with Der- 
matomyositis. E. H. Lambert; Sibyl Beckett; 
C. J. Chen, and L. M. Eaton. 

Federation Proc. 9:73 (March) 1950 


The electrical activity of muscle tn 15 patients 
with dermatomyositis was detected with unipolar 
needle electrodes and recorded by a cathode-ray 
oscilloscope. In resting muscle, numerous poten 
tials indistinguishable from a single-fiber poten 
tials occurred spontaneously There was also in 
creased irritability to needle movement In vol 
untary contraction, mus ular weakness was asso 
ciated primarily with a decrease in size (ampli 
tude and duration), rather than in number of mo 
tor-unit action potentials, the latter, im some tn- 
stances, approaching the appearance of single-fiber 


potentials 


Dielectric Properties of Tissues Important in 
Microwave Diathermy. J. F. Herrick; D. G. 
Jelatis, and G. M. Lee. 

Federation Proc. 9:60 (March) 1950 


diathermy has become an integral 
diathermy since it was approved 
by the Council on Physical Medicine and Reha 
hilitation of the American Medical Association 
Chis relatively new type of diathermy has proven 


Microwave 
part of medical 


to be an efficient method for heating certain lo 


calized areas of the body. The ultimate objective 
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in studying the dielectric properties of animal tis 
sues was to understand the heating of these tis- 
sues by microwaves. Observed values are pre- 
sented for the dielectric constant and loss of fresh- 
ly excised samples of such tissucs as liver, mus- 
cle, fat, bone and bone marrow 


Influence of Pulmonary Proprioceptive Reflexes 
During Electrophrenic Respiration. Paul O. 
Chatfield, and Stanley J. Sarnoff. 

9:22 (March) 1950 


During periodic stimulation of a phrenic nerve 
to produce descent of the diaphragm (electro- 
phrenic respiration), one obtains an inhibition of 
spontaneous respiration which is clinically useful 
since it eliminates the conflict between the pa 
trent'’s spontaneous breathing and the imposed res- 
piration. It has been shown that this inhibition 
can be brought about by vagal reflexes alone or 
secondarily by hyperventilation. In the present 
study, by recording muscle action potentials from 
the left (unstimulated) leaf of the diaphragm and 
from inspiratory intercostal muscles in dogs dur 
ing application of electrophrenic stimulation to the 
right phrenic nerve, it was possible to ascertain 
the conditions of electrophrenic respiration which 
facilitate the desired inhibition of spontaneous 


respiration 


Federation Proc 


Rheumatoid Arthritis. Dean Robinson. 
Canad. M. A. J. 61:152 (Aug.) 1949 


Rheumatoid arthritis is a constitutional disease, 
affecting the periarticular structures 
Carefully supervised exercises are commenced 
laily and at first the joints are moved through 
the full range of movement to the point of pain 
Later as the soreness disappears and the cond: 
tion improves, the patient is taught to do the 
exercises himself. Particular attention is paid to 
the quadnceps which ts the important muscle in 
walking Heat is a necessary form of therapy 
and though any form may be used, the warm deep 
pool is the most economical, The pool of mineral 
water has the advantage that the patient can do 
movements and even walk before he can stand on 
his feet on the floor, After the first week of rest, 
the patient is sent to the deep pool or the tub 
baths where the mineral water is kept at a tem 
perature of 101 F. A basic formula of vitamins 
should be used in all cases, as most of these pa 
trents are undernourished and need building up 
G,old is started as soon as the diagnosis is made 
and is continued for twenty-two doses if there is 


primarily 


no contraindication 


The Significance of Tinel’s Sign in Peripheral 
Nerve Injuries. J. R. Napier. 
train 72:63 (March) 1949 


In 1915 Jules Tinel first described the “signe de 
iourmillent” as a tingling sensation produced in 
the cutaneous distribution of the nerve by per- 
cussion or compression of the nerve trunk over 
the site of the newly formed axis cylinders 


~ 
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Timels sign @ valuable adieu 


noses and prognosis of periphera 


It is @ cometant sien and reliable 


imterpreted it must be 
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will ily cour it at 


presence regenerating ere 
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ALLAN HURSI M.D. (by invitation), As 


Trevster, M.D, Cleveland, 


12:10 Craniofacial Pain in Cervical Disk Protrnu- 
sion: Treatment by Physical M s. 


EUGENE NEUWIRTH, M.D, Department of Physica 
Medicine, Mount Sina: Hospital, New York 
KENNETH M. GANG, M.D. (by invitatior 
sistant in Neurelogy College of Phy ans and ‘Sur 
geons, Columbia Universt New York, N.Y 

ise s10f Ray kosk MOD Milwaukee, Wis 


GENERAL SCIENTIFIC SESSION 


THURSDAY, August 31 — 2:00 P. M. 


Georgian Room 


OFFICERS OF THE SECTION 


Writtam H. Scusipr, Philadelphia, Pa 


tru, Reading, Pa 


Chairmar 


Secretary Hreman R 


SYMPOSIUM ON REHABILITATION 


Medi. 


2:00 Rehabilitation Frontiers in Physical 
cine 


CHARLES I 


Senior 


NEWHRERRY wD thy tnvitatior 
U. S. Public He 


th Service. asstene 
Chief Medica Ofhcer, Office Voca 
Washington, D 


CONVENTION PROGRAM 
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2:15 Rehabilitation of the Severely Disabled. 
HENRY H. KESSLER, M.D. (by invitation), Medica! 
Thrector Kessler Institute for Rehabilitation, West 
Orange, N. 


2:30 Civilian Rehabilt 
Community (with 
considerstions). 
TOSEPHINE J}. BUCHANAN, MLD. 
feseor of Clmeal Physical Medicine, 
of Virginia, Richmond, Va 
Discussion of foregoing papers: A. B.C 
Washington, D. ¢ 


to economic 


Assistant Vro 
Medical College 


Knudson, 


3:00 Rehabilitation of Civilian in Ca- 

nadian Department of Veterans’ Hos. 
pitals. 
GUSTAVE GINGRAS, M.D, Director of Physica! 
Medicine, Department of Veterans Affairs, Montreal, 
Canada 

3:15 Management of Decubitus Ulcers in the 


Paraplegic Patient. 
CHARLES S. WISE, MD. 
partment of Physical Medicine, 
University School of Medicine; 
WILLLAM MELOY, M.D. (by invitation), Assocs 
ate im Surgery, The George Washington School of 
Medicine, Washington, D. 


Associate Professor, De 
The George Washington 


and 
GORDON S. LETTERMAN, M.D. (by invitation) 
Consultant om Plastic Surgery, Walter Reed General 
Hospital, Washington, D. 
Ihscussion of foregoing papers: Ben L. Roynton, M.D, 


Houston, Texae 


3:30 Homeostasis of the Surgical Patient and Its 
Value for Convalescence and Rehabilitation. 
HENRY RANDALL, M.D. (by invitation), As 
sistant Professor of Surgery, College of Physicians and 
Columbia University, New York, Y. 
Lee, M.D, Richmond, Va 


Surgeons 


Walter | 


Die usston 


4:00 Physical Medicine and Rehabilitation is 
Europe. 
FRANK H. KRUSEN, MD. Professor of Physical 
Medicine, Mayo Foundation, and Head of Section or 


Physical Medicine, Mayo Clinic, Rechester, Minn 


GENERAL SCIENTIFIC SESSION 


FRIDAY, September 1 — 9:30 A. M. 


Parlor A 
OFFICERS OF THE SECTION 
Kevsew, Rochester, Minn 
Cleveland 


H 
Surtey GAMeLe, 


hairman 


Secretary 


Physical Medicine and Rehabilitation: The 
oblems of Education. 
RUSK, MD, 
Phymcal Medicine and 
New York, N.Y 


9:30 
Pr 


Professor and (Chairman, 


HOWARD A 
Rehabilitation, 


Department of 
New York Umiversity, 


9:50 The Influence of Microwaves on the Enzyme 
Systems in the Eye. 


LOUIS DAILY, IR, M.D. (by mmvttation), 
Mayo Foundation 


Fellow in 


Ophthalmology, 


ALBERT ZELLER, M.D. Ph.D. (by mvitation) 
Research Associate, Mayo Foundation; 

KHALIL G WAKIM, MD, PRD. (hy mvitation), 
Professor of Physiology and Research Consultant to 
the Section om Physical Medicine, Mayo Foundation, 
IULIA HERRICK, PRD. (by invitation), Assoriate 
Professor of Expermmental Medicine, Institute of Ex 


Medicine, Mayo Foundation, 
and 

BENEDICT 
Mayo Foundation, 
Mayo Clinic, 


perimental 


M.D. (hy invitation), Pro 
and Head 
Rochester 


WILLIAM I 
essor of (phthalmology 
of Sectron in Ophthalmology, 
Minn 


|_| 
— 
— 
Rehabilitation, Ur 
Discussion: Bert A 
Surge ‘ 
as A 
tional Rehal 
! 
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10:10 The Bifect of Microwave Badiation on the 10:30 The Use of Dihydro-beta-erythroidine in 


Peripheral Pulse Volume, Digital Skia Tempers. Early Poliomyelitis. 

tare and Digital Blood Fiow in Man WILLIAM MI Professor of 

PRY K ts ant Chairman Section on Physical State 
Me nent of Vhystea L'ntversrty of lowa Medical Schoo 


at 


DONALD ZAVALA, M.D (by invitation), Resident 
10:30 The Bilect of a Short Period of Strenuous Internal Medicine, State University of lowa Medica 
Exercise om Memoconcentration “cheol, Lowa City, la 
M cn to 10:50 Problems in the Me t of Th i 


KEITH STILLWELI M.D (hy mmvrtateor Re 
earch ellow, Sister Ebeabeth Kenny Foundation Fel 
University of 


1060 A Dynamic Method for the Measurement of ALLAN HEMINGWAY. Ph.D) (by imvitation), Pro 
Muscular Force fessor of Phystology, Universty of Minnesota Mospitals, 


11:10 The Trigger Point Syndrome with a Consid- 


eration of Savelvemens of ne Glomas 

11:10 The Influence of Alternate and Reciprocal Body-Orgas of Mon-Tumor Pormation and o 
Exercise on Work Output Unknown Etiology. 

FRANCES A HELLEBRANDT. PHILIP Ro TROMMER, M1), Instructor in Medicine 

Hospital of the Woman's Medical College, Philadelphia 


ta 11:30 The Effects of Prostigmine on Skeletal Mus- 
Thee Na h Cente iP cle in Upper Motor Neuron Lesions: Preliminary 
M ge ot Report. 

GERALD G HIRSCHEERG, ML). Fellow in Physical 
and Rehabilitation, New Vork University Col 
exe of Medicine, New York, N. Y 


and 


ARTHUR Chiet Vhystea 
11:30 Some Observations Regarding Physical Mecheme Rehalwlitation Ser Veterans Administra 
Agents in Respiratory Tract Infections. non Hospital, Bronx, N.Y 


tal, Wa 


11:50 Status of Physical Medicine Rehabilitation 
Bed Services in Veterans Administration Hos- 
11:50 A Method of Rapid Prog:essive Neuromus. —— 
cular Re-education CARL. € HOFFMAN, MP \ssistant to the Chief, 
Mhystcal Metheine Rehabilitation Veterans Ad 
\ CHENKES ‘ Ha ministration Central Office, Washington, D. ¢ 


SUPPLEMENT 
GENERAL SCIENTIFIC SESSION 


lage tha ollow wi t cart by tithe A paper the 
er he submitted om the ARCHIVES 
2 FRIDAY, September 1 9:30 AM OF PHYSICAL MEDICINE 
The Value of the Pylon in the Pre-Prosthetic Man- 
Parlor C agement of the Lower Extremity Amputee. 
LESLIE BILAL Vetera Adminstration Cer 
FOSEPH BE PHILLIPS, (hy mvtatior Veter 
Administration Center, Wadswort Kansa 


9:90 Physical Exercises in Low Back Conditions . 


Me. ne, Kansas City Kan. 


Use of Rocking Bed in Poliomyelitis. 
9:50 Studies on Ircreased Vasomotor Tope in the CLARENCE 
myeliti« 


Bilateral Compression of the Radial Nerve (Crutch 
Paralysis). 
Louis COIN, MD. Chief, Physteal Medecine 
Kil ii ta Re Reha} tatror Service Veterans Administrator Hown 
ch tal, Fort Howard, Marylar 


{ 
i ; M A Study of Structural Abnormalities of Spine and 
10:°O The Electrophoretic Patterns of Serum and Pelvis. 
Plasma from Patients with Polito- MILTON G SCHMITT. Director, ¢ ago Chir 
myelitis Physical \ licrne, Chicag 


Question of Medical Economics. 
GEORGE TP WILSON, MD. Asheville, North Care 


PRLGI 


\RTHUR M ML 


Pri A Researet Ax 
College ns and Surg Columbia Minne Hospita 
of 
avi State ersity of lowa Med 
M ‘ M ne. and 
schawl, lows la Atlanta, Georgia 
| 


CONVENTION PROGRAM 


SCIENTIFIC EXHIBITS 


tic Applications of 
ARTHI R ABRAMSON. MD. and GERAL 
G. HIRSCHBERG, M.D 


Physics in Medicine. HOWARD A. CARTER ME 
Secretary, Council on Thysical Medicine and Ke- 
habilitation 


A Positive Approach to Cerebro Accident 
Managemen 


-Vascular 
emeat FELDMAN, MD 


The Human Question Mark. 


ure 
JAMES R. GARNER, M.D 


Barach—FPather of in America. 
FRANCES A NDT I 


HELLEB 


Newer Methods of Muscle Reeducation Bm: 
the Rehabilitation of Neuromuscular 
LEONARD HUDDLESTON, M.D 
KABAT. MD, and JEAN VIVING 


oyed in 
sorders. 
HEEMAN 


Researches in 
WORLEY KENDELL, M 
KIQUEZ JAMES 
HILAKY W. PAVELA. BS 


and Analysis. |i 
ARTHUR A. 
MURPHY, and 


Resistive in Physical for Thora- 
JAMES MURPHY BRATH- 
Ik, M.D: FRA Nii ih, 

AMRHEIN. 


ts BAGHY 
ASL. MD. and IL. 


Therapeutic Exercise in Pools and Tanks. NA- 
TIONAL POUNDATION FOR INFANTILE 
PARALYSIS 


A Nationwide Program for the 
TIONAL SOCTETY FOR “REDE L 


PREN AND 


in Rehabilitation. ART A 
RUSK, M.D: GEORGE G. DEAVER, M.D, and 
Mi ZIMMERMAN, OTR 


Device Reeducation. \ \\ 
SCHENK 


Body Mechanics—Structural of Spine 
and Pelvis. MILTON G “HMITT, 


ations. KHALIL. WAKIM, 
ELKINS, & and 
ERICKSON, MUD 


DON ALD 


TECHNICAL EXHIBITS 


ARCHIVES OF PHYSICAL MEDICINE. 


Physical Medicine 


thlieation in the feild of 
Congress of Vhyscal 


hy the American 


BATROW LABORATORIES, INC. 


The Batrow Stimulator ie a high voltage 
stimulator lesigned to be used on neuromuscular dis 
turbances. It stumulatee the musculature with a munimum 
of discomfort te ’ The appled 
through a under pressure, with an 
appheator that can be moved 
without area to he treated 


Neuromuscular 


stimulation is 


mert ga 


J BEEBER CO., INC. 


Hl be put on “Pioneering Kadar in 
therm and its amazing story im phys 
ttatron will be the chief topte of the 
“ be a new Whirlpool Bath, which 
heing the only really true Whiripool 


We mvite you to vet the to examine the 

Short Wave Dhathermy Unit, the latest 

urgical equipment, a» well as the famous Myfre 

Spot Quartz Ultra Vielet Lamp and many other im 
teresting and useful accessory items 


imaster 


The Burdick Milton, Wiscomem, will ex 
hibit there complete line of Physical Medicine equipment, im 
cludmg their latest models of drathermy 
traviolet and wifrared lamps \ 
will be the new MS 2 Muscle Stumulater 


CLerpotaton of 


apparatus, also ul 


feature of special interest 


S. H. CAMP & COMPANY. 


Complete line of Camp 
sacral 
ma, and other specrhe 
from the Camp staff will be in attendance 
pertaiming to the 
to advise 


Anatomical 
orthopedic, prenatal 
nt 


comlitions w 


scientific application of 
Nuthorired 
untry 


regarding the 
Service departments of stores thro 


THE COCA-COLA COMPANY. 


lee cold 
operation of the 


through the 
Cocatola Hotthng Company o 


Cocatola served courte 


The Cocat ola Company 


DALLONS LABORATORIES. 


The Dallons Laboratories will exhilut and demonstrate the 
latest postwar developments tn Meditherm Crystal Controlled 
and nen Crystal Controlled Short Wave Diathermy 
The complete line of Mediquartz Ultra Violet generators will 
he shown as well av the newest portable Electro Surgical Unit 
The Medi Sine Wave Generator for the stimulation of de 
nervated muscles will also be displayed We will be happy 
to welcome you 


EB & J MANUFACTURING COMPANY. 


Interesting demonstrations of the & Resuscitator wi 


be made for you durimg your visit clinical breathing 


doll will be used in these demons explain th 


operation of the moderr 
Surgery 


automatic resusettator for Ohatetrics 


Pediatrics and Emergency 


Inspect H. G. Fischer & Co's modern, low priced physical 
therapy equipment mechiding whort wave diathermy machines 
Federal 


having approval of (Communic ations 
Commission Ameriwan Medical A 
Laboratories, Canadian Transport Ih 
ligation have an interesting 
ented Adjustable Induction 
thermy treatments 


acceptance of 
Underwriters 
Without ob 
therr *at 
short wave dia 


artment 
demonstration of 
Blectrade for 


GENERAL ELECTRIC X-RAY CORPORATION. 


General Electric X-Ray Corporation will feature the latest 
improved model of the world-tamous Inductotherm diathermy 
umt, which has won AMA acceptance and operates on the 
new international frequency appres hy United States and 
Also the popular 
electrocardiwgraph with which the selection 
via independent push button controls 


Canadian governments ardvoseribe 
a direct writing 


of patient leade is 


MANOVIA CHEMICAL AND 
COMPANY. 


MANUFACTURING 


Short Wave 


( ommunic ation 


Hanovia will feature the new Ihathermy ma 
hine that meets the Federal (Commission's 
requirements ‘ mar features that will he 
worth your » tat with 
of selfl 


complete 
ultraviolet « lamps for therapeutic 
purposes , 1 and irradiation will be 
on display ae Germicidal lamps for the deetruction 
of airborne bacteria and the new Fluro Lamp for diagnose 


purposes 
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BIRTCHER CORPORATION. 
si 
Supports for lumbo 
postoperative, het 
lisplayed haperts 
aml co 
ig 
3 
i 
Basic Physiology of Skeletal Muscle an cal 
M. G. FISCHER & CO. 
| 
The leading 
ssued monthly 
Mechorne 
Especial emphasis 
The Micr 
al medicine an ret 
ex! t Also feature 
mace ay 
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ILLE ELECTRIC CORPORATION. PHILIP MORRIS AND COMPANY, LTD., INC. 


res s of re 
smoke I hese 
are less irritating 
lemonstration will be 


herapy Equipment 
strate how the are 


show the «it 
See He 


THE LIEBEL.FLARSHEIM COMPANY. 
athermy wi 
The Plarsheim Company 
viett them af their linplay where ongress and 
paratus will be available 
(apable representat 
hope you w m4 


pleased ta se ay ibbe 


RIES CORPORATION. 
BR. J. LINDQUIST COMPANY. 
New technics in electrical stimul 
legenerated muscles will be demor 
CHRONOWAVE, muscle simulate 


or write for complimentary st 
test charts 


MEDCO PRODUCTS COMPANY. 
ther Medootr lo volt gene 


Indicated ate itis, my 
theumatisn 


operations 
Equipment 

variable 
Stimuli 


J. J. MONAGHAN COMPANY, INC. 
Monaghan (Company, I 


veloped m co 
eckson Varatfin 
fifteen years 
ste? 
MOORADIAN HI ty nted models | be shown 
LABORATORIES 


are! 


VERNON .BENSHOFF COMPANY. 
Presenting the new ORTHO PLY Reon Laminate Braces 
the natructior Technic 
he sios finished braces will 
ghtness, accuracy 


nte 


canliness, adjusta 


ty application 


Hydromassage Subequa like Elec » M s and Compas will 
tru Carperation « don of mtantiic ar the irrttamt effects 
pere art ated at hee te eave that Ph 
RAYTHEON MANUFACTURING COMPANY 
tering most heat to any 
Comteort for the patient 
roduced by of 
mia is desired Moustatre 
atiot 
4 TECA CORPORATION. 
rtwave Tha 
thermy Unit You are cordially invited to ask for a dem 
trate ta h you a nterested 
Lienve olor ack 
ma respiratory 
Monaghan Portable Respirator, Mon COMPANY. 
i 
| 
The Moweradian High Frequency Laboratories wil w th 
| latest elfstatiized approved Short Wave 
3 3 equipment Ther “ ‘ be show ‘ na he ate 
geal unit f ttieg and sgula 
park gap operated coagulation and de stior t tk 
be shown for the first tome tility, remarkable and 
| 


TEC A CD UNIVERSAL LOW-VOLT GENERATOR 
Model WITH VARIABLE FREQUENCIES 

For Hospital and Office. . . 

For Research and Teaching 


@ Variable frequencies from 1/12 te 
2000 cycles per second (5 te 120,000 
per minute) 


@ Sine Weve and Squere Wave. 
@ DC. Straight ond Pulsating. 


@ D.C. with Alternate Polority (Siow 
Sine). 


@ Surges and interruptions from 5 te 
60 per minute. 


@ Rest periods can be regulated from 
2/3 te 1/4 of surge cycle. 


@ A 3” Oscilloscope built in the cab- 
inet (optional). 


WRITE FOR DETAILED INFORMATION 
OR DEMONSTRATION TO 


TECA CORPORATION 


220 West 42n6 Street few York 18, 8. 1. 


PERFORMANCE... 


THE L-F MODEL 
SW-227 


Dialhermy 


INVESTIGATE the dia- 
thermy unit preferred 

most doctors and hospitals! 
Send the coupon below for 
detailed literature. 


Applicators 
Interchangeable 


Liebel-Flarsheim Co. 
| Cincinnati 2, Ohie 


Gentlemen. Please send, without ion, lace se 
luerature describing the SW-227 


| NAME 
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PHYSICAL MEDICINE ** 


The following services are approved by the Council on Medical Education and Hospitals of the Ameri- 
can Medical Association and the American Board of Physical Medicine and Rehabilitati R 

cies in this specialty have been approved without specifying the number of years for which they are 
accredited. The Board will give appropriate credit for training in these hospitals on an individual 


Hospitals, 42 Assistant Residencies and Residencies, 55 


Service (1960) 


Beginning of 
Reginning 
Stupend 
(Month) 


Name of Hospita 
Vetted States Army 
Letterman General Hoepitald 
General Hoeprtalt 
Army Medial (enter@ 
Veterans Administration 
Veterans Admin Hospital ' 


Veterans A 


==> 


Veterans 
Veteras 

Veterans 
Veterans 


4 
A 
A 

Veterans Ad 
4 
A 
4 


Vetera 
Veterans 
eterans 


Admin Hospital 
ta 
Los Angeles County Hospitala' 
White Memorial H Jt 
Stantord University 
wereity of ¢ 
Col at 
tEmory University Howhela” 
rings 


OPPORTUNITIES AVAILABLE 


scheote 


therapist 


Gast. Registered of Great demand for vacation relief 
for qualified therapists. 


ountry ace 
university 


gartment 
‘ For full information write 


ete 
foundation American Registry of 
therapist Position principally with 


geet trenmatic and orthopedic eases: California Physical Therapy Technicians 


Fer terther \afermatior ace erite Larson Medival 
Paimetive Bei Chicage 30 N. Michigan Ave Chicago 2, Ilinois 


haste 
eo 
Sem 
as ES ie 
_ecation Chief of Service Se 
n Francisco E. White 21.961 286.112 2 1/1, 7/1 n 
llenver | Luscombe. 21,090 281.585 n 
Wa «t ¢ M. Smith 8.678 134.137 7/1 n 
Ft Logan, Cok Fricke 4.410 1 n 
hamble (a D Williams 4,92 1 7/1 n 
Hospita H I B. Newman 20,052 472,950 1/1, 7/1 n 
Hoeptta New (rieans W inokur 1,107 49,815 1 n 
Hoepita gha M ass Frie and 9,900 24 0060 2 7/1 n 
Hoapita leflers Hke Mo Mead 4,046 53.920 2 7/1 n 
New York City Harpuder 12,41 279.817 3 1/1, n 
tle and f. T. Zankel 2.45 105,000 2 7/1 n 
Aspinwa Pa Machover 1,993 62,792 1 7/1 n 
tland, Ore W. Powlks 4,396 1/1, 7/1 n 
Angel ! Hoddleston 135,494 1 Varies $145.00 
Angele R. Moor 33,406 120.00 
Fr H Northway #833 7/1 50 06 
t 
er HT Ihnken 2,323 75.00 
ry Univ Ga R I, Bennett 20,266 1 7/1 50 00 
n Wa prings, Ga a9 1,108 3 
Cook ‘ Kobak ? 33,28 1/1, 7/1 
Michael Reese Ho ‘ O. Molander 1,40 18.44 1 Varies 25.00 
North wester ereity Medical Sc 7; a4 14.813 
3 University of Kansas Me enier® Kans Cx Ka Rose 11,684 1838 1 100 00 
*Massachusettts General Hoa«pital® t 
May fa Roc hest Mir Krusen Varies $2.50 
i tHellewue Hospital, Div. TIT 
New York y Cot 
| Goklwater Men New City 2.799 124.357 
Hoepital for Toint * New Vork Cit 1 Weiss 4070 97036 1 T/A 00 
4 Hospital for Specia rgeery New k Cu K. G. Haneseor 42,111 
Montefiore How for Chror Diseaserg! N York City K. Harpuder 
a Mount oa New York City W. Rierman 7/1 50.90 
New Vork City Hoepitald’ New York City Safford. Tr 26.418 
Presbyterian Hospital York Cit W. Th. Snow 70,405 191.021 2 41.66 
St Luke's Hoepitald ew k «ity Muller 2 176 904 1 7/1 60 00 
*Rehal tatior Heowpital' W. Haverstraw, N.Y Hoberman 22 «291.115 200 00 
Cleveland Clu Hoepita and Gamble 17,88 17 884 7/1 136.00 
Hoepital of the Un f Pes M. Piersol 1,39 15.57 Varies 100 00 
Philadeiphia General * ane : 
Medical College of Virginia, Hoep. Div @'Rict Ve F A. Hellebrande 14.009 
State W iscons General H Mad H Reuwman 45 840 
The «tar (@ ates t R te 
The dacee ‘ 
Reader oper wome 
*In es Fellow 
nm Salary established by ¢ pent 
** Rey tel in part} A M A Ayer 
eupational therapist 
oursery teacher sew cerebral 
department 
Midwest 4 
faving 
therapist tare 
eney aitheugh 
large city of 
Chtet physical 
erthepedic surgee 
facstities i tw medica 


OFFICIAL INSIGNIA Ps 


THE AMERICAN REGISTRY OF 
THERAPY TECHNICIANS 


The PIN No other medical period- 


(About Actual Size) 
he offical ical eves you such wide 
gold, with purple coverage” in the physical 
enamel trim. 


medicine field as 


The Archives 


if you are not a subscriber to Tue 

Archives — Send in your subscription 

today. Sample copy will be sent on re- 

EMBLEM quest Subscription price $7 per year; 
Foreign $14.00 


Two-thirds Size) 
AMERICAN CONGRESS OF PHYSICAL MEDICINE, 
30 Ne. Michigan Ave. Chicage 2. 


Please find enclosed check for $7.00 () or bill 
me [) for one year's subscription to the ARCHIVES 


The pin or the emblem may be 
obtained with of Cost 
must accompany order. 
(Prices subject to change without 
notice ) 
Address ali communications te Address 


AMERICAN REGISTRY OF PHYSICAL THERAPY TECHRICIANS 


30 N. Michigan A City and State 


All Prices Sub Name 


THE EASE 


Of Sinus Treatment 


is exemplified with the Hogan Brevatherm and the Treatmaster 
The sanitary aspect is greatly preferable to the unwholesome 


sinus masks of yesteryear. 


With this apparatus you can apply short wave diathermy effec 
tively with a great saving of time over other methods 


With this apparatus you are prepared to give your patients the 
best that diathermy offers. All this with the sturdy construction 


Treatment of Sinuses with Short and quality that characterize McIntosh lifetime service. Cost is 
Wave Diathermy using Hogan 
Brevatherm No. 9000 with Stand 
and Treatmaster Watch this 
space for other techniques 


but moderate. 


Gentlemen 
F. C. C. Type Approval No. D-524 O Literature, please, on Hogan Brevatherm 


now have a 
short wave diathermy years old 


L) Please have representative call 
() 69th Edition Catalogue, please 


McINTOSH ELECTRICAL CORP. SIGNED 


71st Anniversary, Feb. 4, 1950 ADDRESS 
ciITY 


227 N. Calif. Ave. — Chicago 12, Ill. ZONE. STATE. 
A 


P.M. 


» 
fast & 
4 


The Golseth-Fizzell Model DS 
CONSTANT CURRENT IMPULSE 
STIMULATOR 


A portable, scientifically designed stimu 
later which provides physical therapy and 
the following diagnostic and prognostic 
aids 


Galvanic tetanus ratio — rheobase and 
chronaxis measurements strength dur 
ation curves — and repetitive stimuli 
tests An electronic circuit automatically 
produces pre-set galvanic stimuli, adjust 
able in strength from 0 to 25 ma. and in 
duration from ms to |! 2 seconds. 


¢ rifle for Additional Detad 


MEDICAL ELECTRONICS LAB., INC. 


6425 N \vondale Chicago si, 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupational Therapy 
in the Care of Poliomyelitis 


is open to graduates of approved 
al th-rapy and occupational ther 
aduates must be members of the 
Physical Therapy Association and /or 
the American Registry of Physical Therapy Tech 
nicians, and Occupational Therapy Association 
Tuition: None For S« halecchip to Cover Trans 
and Maintenance ontact, National 
Donedndhet for Infantile Paralysis, 120 Broadway 
New York 5, New York 
Entrance Dates: First Monday in January, April 
luly and October 
Duration of Course The Course is divided into 
two parte 
Part |. Over-all care of convalescent polio 
with particular emphasis and special training 
in muscle testing and muscle reeducation 
Part Il Particular emphasis and special 
training in functional testing and functional 
retraming 
Each Part laste three months and only selected 
students who have completed Part | will be ad 
mitted to Part Il All students applying for Part ! 
must be willing to remain through Part fl if 
selected 


For Information Write: 
ROBERT L. BENNETT, M.D. 


Georgia Warm Springs Foundation 
WARM SPRINGS, GEORGIA 


he 


ANNUAL MEETING 


AMERICAN CONGRESS 
OF PHYSICAL MEDICINE 


Aug. 28, 29, 30, 31, Sept. 1, 1950 
HOTEL STATLER, BOSTON 


case reserve accommodations as checked (\V) below 


State 


vested otherwise, we will hold your 
until 6 p.m. of the day of your arrival 
AM 
Hour PM 
AM 
ste Departing Hour 
Reem and Bath 
for One — Per Day 


Deuble Bed Room 
with Bath 
for Twe — Per Day 
Bed Room 
with Bath 
For Two — Per Day 


More Tees Twe Persons in One Room 
for each additional person in Double or Twin- 
Bed Room the extra charge is $2.50 per day 


- » Lining Room Bed Room and 
7.00, 16.00 21 2 
for 20.08. 21.00 22 28 00 
if = room at the rate requested is unavailable, 
one at the nearest available rate will be reserved. 


> 
— 
2. 
le he slance he dependable (Please Print 
j e a 
Ihe EAT ach ce elf t he tiny 
‘ he wae Coty 
her 
ea eis f establiehe 
the eg ake positive, 
ef ‘ tere te 
awa ay see a cle 
phone he ed 5.00 625 6.00 
The Breath of Life 
INMALATOR > 10.50 13.00 16.00 
4 
te) CO 
Se . shurgh. Boston, New York 


Subjective... RELIEF 
Objective... BENEFIT 

in VASCULAR THERAPY 


In the management of peripheral vascular disease, the sub- 
jective response to rhythmic constriction — relief of pain, 
reduction of claudication, and return of warmth to the skin — 
runs parallel to increased vascularity as evidenced by improved 
oscillometric curves. 

The technic is simple — so simple that treatment may be ad- 
ministered during sleep and without an attendant. A Rhythmic 
Constrictor may be prescribed for use in the home as well as 
in the hospital. 

Write for abstract of a recent article. 


PRESCRIBE A 


RHYTHMIC CONSTRICTOR 


BURDICK CORPORATION 


MILTON, WISCONSIN 


f 
| 
THE 


AMERICAN MEDICAL ASSOCIATION COUNCIL ON PHYSICAL 
MEDICINE 
F.C. C. APPROVAL NUMBER D-474 
UNDERWRITERS LABORATORY APPROVAL NO. £-6801 
CANADIAN STANDARDS ASSOCIATION 
» CANADIAN DEPARTMENT OF TRANSPORT NO. 6 


Treatment of all body contours, both concave and convex, 

is now possible, usually with one placement of the drum 

head. The two wing drums swing 180 degrees, permitting 

uniform large-area treatment of complex anatomical parts. 

Energy absorbed per square inch is reduced... total heat 

dosage penetrates the deeper tissues without excessive heat- 

ing of outer skin surfaces. Notice the ease with which the new 
TRIPLE INDUCTION DRUM 

TWO YEAR GUARANTEE includes tubes. Free re- == «orm: 10 complex body surfaces. 


placement or repair within a two-year period. 
WRITE FOR FREE ILLUSTRATED BROCHURE 


ABOUT THE BANDMASTER AND THE NEW 
TRIPLE INDUCTION DRUM. 


j a SHORT WAVE/DIATHERM WITH THE NEW 
IPLE INDUCTION DRUM 
The Bdndmaster Short Wave Diatherm combined with the new 
SS e Triple Induction provides better diaghermy application. 
Triple Inductigh Drum affords a metifod for applying the 
. large area technig/which is being recognifed as the outstanding 
advantage of sHort wave diathermy ovey/other methods of pro- 
| ducing hgaf in deep tissue. Crysta/ control assures propet 
ie | frequgaty stability for the life of she unit. Power output is 
= ~~ . € than adequate for all appligdtions. Deep heat can be gen- 
iz | erated in all anatomical parts with accuracy of treatment. 

ms THE BANDMASTER IS ACCEPTED BY THE FOLLOWING: 

iS THE B l RTCHER CORPORATION + LOS ANGELES 32, CALIF. 


